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RTTY  Tuning:  The  New  Solution 

JT"    This  simple  tuning  indicator  whipped 
^l  the  competition  and  took  f  irst  place  in 
7J's  Home- Brew  II  Contest 

WB20SZ 

Uncover  Equipment  for 
OSCAR  Phase  III 

JT"    Lurking  in  flea  markets  and  junk  boxes 

^^i   is    everything    you    need    to    work 

OSCAR.  K6KLY  tells  what  to  look  for 

and  how  to  make  it  work K6KLY 

Up  and  Coming: 
Direct-Broadcast  Satellites 

Part  II  looks  at  the  technical  problems  with 
communications  at  12  GHz,  which  may  be 
offset  by  the  advantages.  N8RK 

The  Fun-Vac: 

A  Synthesis  of  Old  and  New 

5y  1      his    one-tube    transmitter   combines 


,\ 


the  circuits  of  the  fifties  with  the  tech- 
no  logy  of  the  eighties  It  also  keeps 
your  coffee  warm  W A0R  BR 

Adventure  in  Sarawak 

Two  DXpeditioners  journey  to  the  land  of 
headhunted  —  and  send  a  signal  to  the  rest 
of  the  world.  VK9NL 

Put  2  Meters  in  Your  Shirt  Pocket 

Radio  Shack's  Pocket  Weatheradio 
makes  a  dandy  2-meter  receiver  A  few 
quick  modifications  will  get  it  right  on 
target  K3PJC 

The  Secret  Telemetry  of  OSCAR  S 

Do  those  numbers  from  the  sky  mean  any- 
thing? Vou  bet. 

Scandinavia:  The  2-Meter 

Dream  Vacation 

Licensing,  frequencies,  and  procedures  — it  s 
all  here.  All  you  need  is  a  plane  ticket. 

WA60GW 

Twisted  Remote  Control 

This  circuit  is  easy  to  build  and  easy  to 
use.  The  twist  is  that  you  probably  own 
the  most  important  part         WD5J  WY 
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RTTY  Tuning— 10 


Take  Your  IC's  Temperature 

Like  people,  solid-state  devices  set  sick 

if  they  get  too  hot.  W3K8M  provides  a 

way  to  answer  the  burning  question, 

How  hoi  is  hot?"  W3KBM 
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The  Q-Master  Cavity  Filter 

HT"]  Ahigh-Q  filter  that  uses  no  copper  and 

L-J  no  silver-plating —  just  coffee  cans  and 

some  ingenious  thinking  K  B6AL 

Push  Your  Radar  Detector 
to  the  Limit 

^"    Without  this  simple  modification,  you 
^=-J  wont  know  what  you  are  missing— un- 
til it's  too  late.  W5LFM 
Personalize  the 
M800  RTTY  Program 

a  Now  you  can  design  and  save  your  own 
version  of  this  popular  software  pack- 
age, All  it  takes  is  a  POKE  ot  two. 

VE4AFO 


Sarawak  9MB— 42 


Never  Say  Die— 6 
Ham  Help— 95,  97, 
100,  103,109,117 
Social  Events— 96 
Contests— 98 
Review— 104 
Awards— 108 
Circuits— 110 
Reader 
Service— 114 


70 


74 


86 


94 


Satellites— 115 
Fun!— 118 
Corrections— 117 
RTTY  Loop— 118 
DX— 118 

New  Products— 120 
Letters— 122 
Dealer 

Directory— 146 
Propagation— 146 


Extensive  Versatili 


*               S              MOPt 

kOA  C.i  •.       .QaJCa< 

rv>  l«*                                      ._ 

UMAWT 

U££M 

1 

r 

Z» 

1 

U 

n 

»Uf 

1^ 

J 

i 

\ 

u 

MEMO 

JFSHtfT/PfT 


JcH2 


%OttH  FILTH 


*«.rsr 


RLTEA 


some* 


1 

F3  ICQM     HFTcUXSCEITCRlC-7*ftC: 


245 


LRU  ST     &X7W 


COM  ■ 


JUCifti 


PHOsis      rwjwr 


v^^iHm^ 

]  kHz 

4                                      » 

/ 

* 

*         lOOHx 

1 

/                          1 

IDHi 

♦  I 

LOCK 

AF  CA  h.  -9-  *F  £Ai\       SQL  -©■  TON  E        MX  ■©-  Itf  ™* 


J              EMTBFMf  VTAL 

TUNING                     VfO 

~'IBI   i 

>¥^ 

inn 

-*T\ 

r    Hi 

\ 

WWTl 

■l 

^ 

|           WT            JOT           MEMO 

SOUO  STATt  ALL  BANDER 

The  ICOM  IC-740 
offers  features  found 
onfy  on  the  best  amateur 
equipment  and  perform- 
ance second  to  none. 


Dynamic  Range. 

The  IC-740  is  built  To 
withstand  strong 
adjacent  signals  and  still 
maintain  sensitivity  and 

distortion-free  output  of 
the  desired  signalin  its 


passband.  With  a 
dynamic  range  of  over 
100  dBm  ana  an 
intercept  point  of 
+18dBm,  the  IC-740 
receiver  is  a  true 
performer    The  IC-740 
receiver  is  also  crunch 
proof,  and  unlike  many 
receivers  that  have  good 
receiver  specifications,  it 
does  not  collapse  under 
the  presence  of  an  RF 
field. 

Other  outstanding 
features  that  are  a  must 
for  a  modern,  high- 
performance  amateur 
receiver  are  included 
in  the  IC-740: 

Passband  Tuning, 

adding  an 
additional  fil- 
tering element 
to  the  receiver 
passband  plus 


giving  control  of  the 
actual  width  of  the  IF 
stages  of  the  receiver... 
variable  from  2,4  kHz 
to  700  kHz  in  SSB,  CW  or 
RTTY, 

Variable  AGC,  a  two 

speed  AGC  with  an  OFF 
position  allows  proper 
selection  of  AGC  speed 
regardless  of  mode,  VOX 
orCW  breakin    The  OFF 
position  makes  the  IC-740 
easily  adaptable  to  fre- 
quency converters. 

A  Noise  Blanker  that 
really  wofks  wrth  both 
wide  and  narrow  pulse 
widths  and  a  threshold 
control  to  give  the 
optiumum  ofanking  with 
minimum  of  signal 
distortion. 

And  .the  IC-740  has 
an  optional  Internal 


Power  Supply  giving  160- 
10  meter  transceive 
coverage  in  one 
package, 


EX23S — 
AC  POWER 

SUPPLY 


These  and  other  fine 
receiver  features  plus 
iCOVTs  renowned 
transmitter  audio  make 
the  IC-740  the  finest 
amateur  transceiver 
around  today. 


ICOM 


The  Vtorld  System 


ICQM  America,  Inc.  21 12-1 16th  Ave  NE  tellevue  WA  96004(206)454-6155  /  3331  Towerwood  Drrve  Suirc?307  Dallas.  TX  75234(214)620-2760 

AS  Doted  specAcanore  are  approximate  and  subject  to  dxange  wiitiout  nonce  ot  obiiganon    Aff  ICQM  radios  sigmfkontty  exceed  fCC  regulations  limiting  spurious  em&ons 


KLM/Tri-EX 
SALE! 

KT-34A 

REGULAR  $389.95 


•  I 


SALE  $2 

KT-34XA 

REGULAR  $569,95 

SALE  $459 

TRI-EX  W-51,  51'  TOWER 

REGULAR  $999.95 

SALE 

NEW!  30M  BEAM 

CALL  FOR  PRICE/INFO. 

PRICES  ARE  FOB  CALIF  EXCEPT  FOR  CERTAIN 

COMBINATIONS-  PLEASE  INQUIRE 


2  METER  AMPLIFIERS 

B-3016  30W  IN,  160W  OUT 
REG.  $239.95  $799.95 

B-1016    10W  IN.  160W  OUT 
REG.  $279.95    $249-95 

B-108      10 W  IN.  80W  OUT. 
REG.  $179.95    $759.95 

B-23    2W  IN.  30W  OUT. 
REG.  $89.95  $79.95 


wm 


FT-208R 

2  METER  FM 

FT-708R 

70CM,  FM. 

CALL  FOR 
SALE  PRICES 


(f)  KENWOOD 


TS-930S 


f  To  ALPHA 


W/ANTENNATUNER 

SP-930  SPKR. 
-I    MC-60AM1C 
YK-88C-1  FILTER 


PLUS  FREE 
BONUS. 


$1799  SAVE  $230 
TS-430S 


CALL  FOR  PRICES 


ICOM 


NEW!  AVAILABLE! 
IC-R70 


SPECIAL  PRICES  ON 
ALL  ALPHA  EQUIPMENT. 


GENERAL  COVERAGE 
RECEIVER 

REGULAR  $749 

SALE  $649 


FREE  SHIPMENT 


(U.RS,  Brown) 

CONTINENTAL  USA 

EXCEPT  FOR  SOME  ALPHA  TRI  EX  and  KLM  ITEMS 


SERVING  HAMS 

BETTER, 

North, ..3Qit!ti.  tQ&st...we$i. 


PHONE 


800 


854-6046 


Bob  Far  r*ft>TWftfl  J 
Jim  fttffofly, 

i*3ll  known 
give  you  court* 
person 


ft 


9:30AM  to  5:30PM  PACIFIC  TIME. 
OVER-THE-COUNTER,  10AM  to  5:30PM. 

MONDAY  THROUGH  SATURDAY 

CALIFORNIA  CUSTOMERS  PLEASE  PHOHE  OP  VISIT  LISTED  STORES 


HAM 


woo. 


OUTLET 


m  m 


ANAHEIM,  CA  92801 

2620  W  La  Palrna. 

f714)  761-3033  (213)  860-2040 

Between  Disneyland  &  Knoll  s  Berry  Form 


BURLINGAME.  CA  94010 

999  Howard  Ave  .  (415)  342-5757 
5  miles  south  on  101  from  S.F  Airport 


OAKLAND,  CA  94609 

281 T  Telegraph  Ave..  (415)  45T-5757 
Hwy  24  Downtown   Left  271h  off- ramp. 
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SAN  DIEGO,  CA  92123 

5375  Kearny  Villa  Road  (619)  560-4900 
Hwy  163  &  Clairemont  Mesa  Blvd 

U4IWA  »  DRA-       i  EEfttftG   *   ■  IMAU 

flfR  ■  KV-GZ-i  M*       w   MILLER  •  KE*IWOOJ    •  ■ 
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VAN  NUVS,  CA  91401 

6265  Sepulveda  Bfvd.<  (213)  968-2212 
San  Diego  Fwy  at  Victory  Blvd 

MIHAGfc  *  N>  VJMAH  •  HUB-J  i    •  RUHN   •     iMUHfc 
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Prices   specifications,  d&scrtptions  subject  to  change  without  nonce,      Calif  residents  pf&ase  add  safes  tan 


R-X  IMoise  Bridge 


•  Learn  the  truth  about  your 
your  antenna. 

•  Find  its  resonant  fequency. 

•  Adjust  it  to  your  operat- 
ing frequency  quickly  and 
easily. 

If  there  is  one  place  in  your  station  where 
you  cannot  risk  uncertain  results  it  is  in 
your  antenna. 

The  Pafomar  Engineers  R  X  Noise  Bridge 
teils  you  if  your  antenna  is  resonant  or 
not  and,  if  it  is  not,  whether  it  is  too  long 
or  too  short.  All  this  in  one  measurement 
reading.  And  it  works  just  as  well  with 
ham-band-only  receivers  as  with  general 
coverage  equipment  because  it  gives 
perfect  null  readings  even  when  the 
antenna  is  not  resonant.  It  gives 
resistance  and  reactance  readings  on 
di poles,  inverted  vees.  quads H  beams, 
multiband  trap  dipoles  and  verticals.  No 
station  is  complete  without  this  up-to* 
date  instrument 

Why  work  in  the  dark?  Your  SWR  meter 
or  your  resistance  noise  bridge  tells  only 
half  the  story.  Get  the  instrument  that 
really  works,  the  Palomar  Engineers  R-X 
Noise  Bridge,  Use  it  to  check  your 
antennas  from  1  to  1 00  MHz.  And  use  it 
in  your  shack  to  adjust  resonant  frequen- 
cies of  both  series  and  parallel  tuned  cir- 
cuits. Works  better  than  a  dip  meter  and 
costs  a  lot   less. 

The  price  is  $59,95  in  the  U.S.  and 
Canada.  Add  $3.00  shipping/handling. 
California  residents  add  sales  tax. 


VISA 


Send  for  FREE  catalog  describing  the 
R-X  Noise  Bridge  and  our  complete 
line  of  SWR  Meters,  Preamplifiers, 
Toroids,  BalunsH  Tuners,  VLF  Conver- 
ters, Loop  Antennas  and  Keyers. 


Palomar 
Engineers 

Box  455,  Escondido.  CA  92025 
Phone:  (619)  747-3343 


Dudes 


smaller! 
and** 


Because  you  and  the 
leading  radio  manu- 
facturers want  the 
best-performins,  the 
best  (poking  antenna; 
Centurion  has  grown 
to  be  the  Duck  leader 
We  Ve  developed 
many  smalter  antennas 
to  make  the  hand- 
held ra$o  perform 
better,  and  now  the 
newest  duck,  .-the  Tuf 
Duck  "mrni'Mtt 
shorter  (about  3")  yet 
it's  a  full  1/4  wave 
radiator  on  VHR 


AetuaiSize 


mMMMM' 


ANTENNAS 


Phone  402/467-4491 

Telex  48-4377  CENTURION  LCN 

P.O.  Box  82846    Liflcotn,  NE  68501  S§46 

^10? 


INFO 


Manuscripts 

Contributions  In  the  form  of  manu- 
scripts with  drawings  andfor  photo- 
graphs are  welcome  and  wilt  be  con- 
sidered  for  possible  publication.  We 
can  assume  no  responsibility  for  loss 
or  damage  to  any  material.  Please 
enclose  a  stamped,  se hf-ad dressed 
envelope  with  each  submission.  Pay- 
ment for  the  use  of  any  unsolicited 
material  will  be  made  upon  accep- 
tance. AJI  contributions  should  be  di- 
rected to  the  73  editorial  offices, 
"How  to  Write  for  73"  guidelines  are 
available  upon  request. 

Editorial  Offices: 

Pine  Street 

Peterborough  NH  03458 

Phone:  603-924  9471 

Advertising  Offices: 

Elm  Street 

Peterborough  NH  03458 

Phone;  603-924  7 1 38 

Circulation  Offices: 

Elm  Street 

Peterborough  NH  03453 
Phone:  603-924-9471 

Subscription  Rates 

In  the  United  States  and  Possessions: 
One  Year  (12  issues)  $25.00 
Two  Years  (24  issues)  $38.00 
Three  Years  (36  issues)  £53.00 

Elsewhere: 

Canada  and  Mexico— $2  7.97H  year  on- 
ly, U.S.  funds.  Foreign  surface 
mail— $44.97/1  year  on!yr  U.S.  funds 
drawn  on  U.S.  bank.  Foreign  air 
mail— please  inquire. 

To  subscribe, 

renew  or  change 

an  address: 

Write  to  73,  Subscription  Department, 
PO  Box  931,  Farmingdale  NY  11737. 
For  renewals  and  changes  of  addressn 
include  the  address  label  from  your 
most  recent  issue  of  73.  For  gift  sub- 
scriptions, include  your  name  and  ad- 
dress as  well  as  those  of  gifl  reci- 
pients. 

Subscription 

problem  or 

question: 

Write  to  73,  Subscription  Department, 
PO  Box  931,  Farmingdale  NY  11737 
Please  include  an  address  label. 

73:  Amateur  Radio's  Technical  Journal 
(FSSN  0745-OBOX)  is  published  monthly 
by  73,  Inc.,  a  subsidiary  of  Wayne  Green, 
Inc.,  80  Pine  Street,  Peterborough  NH 
03458.  Second  class  postage  paid  at 
Peterborough  NH  03456  and  at  addition- 
al mailing  offices.  Entire  contents  copy- 
right ©  i983r  Wayne  Green,  Inc.  All 
rights  reserved.  No  part  of  this  publica- 
tion may  be  reprinted  or  otherwise  repro- 
duced without  written  permission  from 
the  publisher.  Microfilm  Edition— Uni- 
versity  Microfilm,  Ann  Arbor  Ml  48106, 
Postmaster:  Send  address  changes  to 
73t  Subscription  Services,  PO  Box  931, 
Farmingdale  NY  11737 
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ANNOUNCING 


PRIVATE  PATCH  II 


TONE  TO  PULSE 
SIMPLEX  INTERCONNECT 

AT  LAST. ..  Professional  quality  interconnect  at  an 
affordable  price!  Imagine  the  convenience  of  having 
your  own  private,  commercial  quality  mobile  tele* 
phone  in  your  car.  And  without  the  hassles  of  shared 
systems.  Put  your  base  FM  transceiver  to  work  while 
on  the  road.  Our  ultra  state  of  the  art  digitally  proc- 
essed audio  scheme  (Patent  pending)  totally 
eliminates  the  continuous  train  of  squelch  tails  which 
has  kept  you  away  from  sampling  interconnects.  Our 
nonsampling  approach  has  additional  benefits:  1.  In- 
terface to  your  transceiver  is  the  MOST  SIMPLE  EVER. 
Connects  only  to  microphone  and  speaker  jacks!  NO 
INTERNAL  CONNECTIONS  OR  MODIFICATIONS  RE- 
QUIRED! 15  minutes  typical  installation  time.  2.  Works 
with  ANY  FM  transceiver.  (T/R  speed  is  not  critical.)  3. 
Operates  through  any  repeater  or  simplex  without  use 
of  tone  equipment.  Imagine  having  TOTAL  access  to 
your  own  home  phone  from  100  miles  away!  Our  busy 
channel  ringback  inhibit  logic  prevents  "accidental" 
interference  to  a  QSO  in  progress  when  a  phone  call  is 
received.  This  feature  will  keep  you  out  of  hot  water 
with  co-channel  users!  Discover  for  yourself  what 
high  quality  simplex  interconnect  sounds  like.  Call  us. 
and  listen  to  actual  "on  the  air  tapes  of  this  incom- 
parable interconnect  product. 

STANDARD  FEATURES 

■  Compatible  with  either  rotary  or  tone  exchanges 

•  16  Digit  buffer  memory —  dial  as  fast  as  you  want 

•  3201  tone  decoder  chip 

*  High  quality  gtass  circuit  board 

*  CW  identification 


QUALITY  AND  ENGINEERING 
THAT  YOU  CAN  DEPEND  ON!! 


Five  digit  user  programmable  sequential  access  code  — 
60f000  code  combinations 

Sophisticated  toll  restrict  — restricts  any  quantity  of 
leading  digits 

Both  accessing  and  dialing  are  compatible  with  speed 
dialing  equipment 

Operates  superb  through  repeaters  — no  special  tone 
equipment  required 

Three/six  minute  "time  out'1  timer  is  resettable  from 
mobile  four  CW  ID  warnings  during  last  minute 

Ringback  (reverse  patch)  pages  you  once  with  CW  ID- 
answer  when  convenient  with  your  access  code 

Busy  channel  ringback  inhibit  logic  — prevents 
accidental  interference  to  OSO  in  progress 

Most  easily  interfaced  aulopatch  on  the  market 

Positive  control  logic 

Fully  digital  timing— there  are  no  timing  adjustments! 
assures  quick  easy  set-up 

Touch  tone™  digits  and  strobe  pulse  available  on  DIP 
socket 

Modular  phone  jack  and  cord 

Self  contained  115  VAC  supply  (230  VAC  50/60  cycie  export 
model  available) 

PRIVATE  PATCH  II  $475 

WOW  REDUCED 
PRIVATE  PATCH  I    $399 

HAS  MOST  OPERATIONAL  FEATURES 
OF  PRIVATE  PATCH  II  — BUT  IS  FOR 
USE  ONLY  ON  DTMF  EXCHANGES 

AND  OF  COURSE: 

ONE  YEAR  WARRANTY 

14  DAY  RETURN  PRIVILEGE 

UNMATCHED  CUSTOMER  SERVICE 


SEND  OR  CALL  FOR  BROCHURES 
INQUIRE  ABOUT  COMMERCIAL  MODELS 

DEALERSHIPS  INVITED 


P.O.  BOX  4155 
TORRANCE,  CA  90510 
PHONE  (213)  540-1053 


W2NSD/1 

NEVER  SAY  DIE 

ed/tor/a/  by  Wayne  Green 


THE  CONNECTICUT 

CONTEST,  CERTIFICATE,  AND 

CHOWOERHEAD  CLUB 

There  are  three  items  on  my 
agenda  which  may  be  of  less 
than  great  importance  to  you. 
One  has  to  do  with  some  won- 
drous changes  wrought  by  the 
International  Amateur  Radio 
Union,  wherein,  I  was  told  by  sev- 
eral of  the  assembled  at  the  re- 
cent Bangkok  hamfest,  the  ARRL 
was  finally  dumped  out  of  the 
driver's  seat.  There  was  an  un- 
seemly amount  of  rejoicing 
among  our  supposed  friends 
overseas. 

While  the  League  has  gra- 
ciously permitted  foreign  ama- 
teur radio  societies  to  belong  to 
this  illustrious  organization,  HQ 
always  insisted  that  they  have 
complete  control  of  it.  Unrest  has 


been  brewing  for  quite  a  few 
years  over  this,  with  a  growing 
number  of  malcontents  foment- 
ing revolution  over  the  high- 
handed, low-action  management 
by  the  League. 

Oh,  there  goes  that  miserably 
crotchety  old  Wayne  Green,  grip- 
ing about  the  League  again,  * . 
right?  Well,  you  probably  believe 
in  the  Tooth  Fairy,  too,  so  who 
am  I  to  suggest  you  take  off  your 
smoked  glasses  and  see  what 
your  bumbling  voting  record  at 
ARRL  elections  has  cost  you. 
But,  if  you  even  have  a  shred  of 
question  about  how  our  beloved 
League  is  perceived  overseas, 
then  for  heaven's  sake  try  to  find 
your  old  rig  up  there  in  the  attic 
and  get  on  the  air  for  a  day  or 
two. .  .make  some  DX  contacts 
...and,    after   you've    gone 


QSL  OF  THE  MONTH 

This  month's  winning  QSL  is  from  Lulz  Hannlfl  DL9GI  Of  Berlin,  West  Germany.  Lutz's 
unique  design  depicts  a  con  fused- looking  fled  Baron  flying  into  the  center  of  a  multi-colored 
radio  wave,  The  card  cleverly  focuses  your  attention  to  the  center  by  moving  from  the  black 
background  to  the  bright  yellow  and  red  of  the  middle.  The  rapid  shift  in  hue  lends  dep In  to  the 
scene,  making  II  appear  as  if  the  aviator  were  flying  Into  Ihemavu  of  some  great  creature.  Lutz's 
callstgn,  emblazoned  m  white  at  the  bottom,  ensures  that  the  viewer  knows  where  this  card  is 
from. 

If  you  would  like  to  enter  our  QSL  card  conlesl.  put  your  OSL  in  an  envelope  with  your  choice 
of  a  book  from  73*5  Radio  Bookshop  and  send  H  to  73  Pine  Street,  Peterborough  (VH  03458, 
Attn:  OSL  of  the  Month.  Entries  which  do  not  use  an  envelope  or  do  not  specffy  a  book  will  not 
bfoomfctafwi 
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through  all  the  usual  drivel 
...probably  mercifully  covered 
up  by  QRM .  . ,  ask  'em  what  they 
think*  You'll  get  an  earful  from  a 
bunch  of  'em. 

At  any  rate,  there  was  general 
rejoicing  at  Bangkok  over  the 
freeing  of  the  slaves  as  news  of 
the  vote  to  move  IARU  headquar- 
ters from  some  almost  totally 
unknown  town  in  Connecticut  to 
Geneva  was  spread.  Who  knows, 
perhaps  the  IARU  will  now  be 
able  to  develop  some  clout! 

Item  two  has  to  do  with  the  re- 
cent director  election  wherein 
Mary  Lewis  eked  out  a  win  by 
less  than  ten  votes, .  .raising 
hell  with  the  morale  of  the  en- 
trenched chauvinists  at  HQ. 
They'd  said  for  years  that,  dam- 
mit, this  was  a  man's  hobby  and 
they  didn't  need  any  women  on 
the  board  of  directors.  One  ex- 
president  of  the  outfit  said  that 
hell  would  freeze  over  before 
they'd  let  a  woman  get  on  the 
board,  I  wondered  about  that,  so 
while  in  Bangkok  \  made  a  visit  to 
Hell  (a  well-known  Bangkok  res- 
taurant) and  found  that  it  had 
not,  in  fact,  frozen  over.  Well,  so 
much  for  ex-presidential  predic- 
tions. No  wonder  they  dumped 
htm. 

Then  there  was  the  defeat  of 
poor  Don  Miller  out  in  Indiana 
Don  has  had  a  rough  time  of  it. 
First  the  HO  gang  did  all  they 
could  to  keep  him  from  being 
elected  the  first  time.  Then  they 
trumped  up  a  bunch  of  baloney 
and  scared  him  into  resigning, 
threatening  to  put  on  the  pres- 
sure to  get  him  fired  from  his  job. 
Knowing  that  HQ  had  been  able 
to  get  Mary's  Job,  he  panicked. 
With  Dannals  and  Baldwin  out  of 
the  driver's  seat  at  HQ,  Don  ap- 
parently thought  he  might  be 
able  to  make  it  back  into  the  di- 


rector's chair  again.  Well,  one 
thing  no  one  at  HQ  wants  to  have 
to  live  with  is  a  director  who 
starts  asking  questions  and 
shows  any  initiative  at  really  di- 
recting. They  have  their  short 
yearly  meeting,  vote  on  every- 
thing unanimously,  and  go  home. 
Do  not  rock  the  boat,  please. 
Remember  that  we  here  at  ARRL 
are  all  one  happy  family  and  that 
Wayne  Green  is  a  kook.  Close, 
but  no  cigar, .  .actually  I'm  a 
cook. .  Jove  to  cook. 

So  Metzger  is  your  Midwest  Di- 
rector and  those  who  voted  for 
this  chap  are  welcome  to  him. 
Some  of  the  other  directors  like 
him,  others  sneer  and  call  him  a 
toadying  turkey.  That  sort  of  talk 
is  ill-becoming  of  directors,  even 
if  It  might  be  true.  I  try  to  look  at 
the  bright  side... the  more  ail 
this  politics  screws  up  the 
League,  the  more  interesting 
things  I  can  write  about. 

Since  most  of  the  older  timers 
at  the  League  have  bailed  out 
the  attitude  has  improved  a  bit. 
The  old-timers T  perception  of  the 
membership  was  as  a  bunch  of 
nitwits  who  could  easily  be  Jed  in- 
to  anything  they  wanted.  Unfor- 
tunately, there  was  more  truth  in 
this  perception  at  times  than  was 
comfortable.  For  every  thinking 
ARRL  member,  there  was  a  coun- 
terbalancing group  of  blind  fol- 
lowers, eager  to  buy  whatever 
the  latest  party  line  demanded. 

The  laughter  was  uncontrolled 
at  HQ  when  they  came  out  with 
incentive  licensing,  This  was 
their  plan  to  disenfranchise  85% 
of  the  hams  from  the  phone 
bands-  returning  us  to  the  pre- 
WW11  licensing  system  of  two 
classes,  one  with  phone  bands 
and  the  other  without.  Would  you 
believe  that  almost  50%  of  the 
ARRL  members  bought  the  idea 
.  . .  mostly  on  the  basis  of  the 
nice  name  they'd  given  it.  Who 
could  be  against  incentive  Means* 
ing?  Only  those  who  bothered  to 
read  the  fine  print,  which  turned 
out  to  be  a  minority.  And  a  lot  of 
those  opposing  it  were  fighting  it 
because  they  didn't  want  to  have 
to  go  down  and  retake  the  test  all 
over  again  rather  than  because 
the  whole  idea  was  ridiculous. 

The  few  firms  still  left  In  the 
amateur  radio  industry  are 
waiting  to  see  some  positive 
moves  by  the  new  management 
of  the  League.  There's  not  much 
left  of  the  industry  any  more. 
95%  of  the  manufacturers  are 
long  gone.,  .and  95%  of  the 
dealers  are  gone.  We  used  to 
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Big  LCD,  Big  45  W.  Big  21  memories,  compact. 


TR-7950 


/7930 


Outstanding  features  providing  maximum 
ease  of  operation  include  a  large,  easy- 
to -re  ad  (direct  sunlight  or  dark)  LCD 
display,  21  multi-function  memories, 
automatic  offset,  programmable  priority 
channel,  memory  and  band  scans,  built-in 
lithium  battery  memory  back-up,  built-in 
16 -key  autopaich  encoder,  and  a  choice  of 
a  hefty  45  watts  output  (TR-7950),  or 
25  watts  output  (TR-7930). 

TR-7950  TR-7930  FEATURES; 

•  NEW,  large,  easy- to-read  LCD 
digital  display 

Easy  io  read  in  direct  sunNght  or  dark 
(back-lighted).  Displ.i  mil  receive 

frequencies,  memory  channel,  repealer 
offset,  (+.S .-),  sub-tone  number  (F-0. 1.  2, 
31.  tone,  scan,  and  memory  scan  tack-ouL 
Includes  LED  S/RP  bar  meter,  and  LED 
indicators  tor  REVERSE.  CENTER 
TUNING,  PRIORITY,  and  ON  AIR. 

•  21  NEW,  multi-function  memory  channels 
Mores  frequency,  repeater  offset,  and 
optional  sufe-tone  channels.  Memories  I 

Hi  rough  15  for  simplex  or  ±  600  kHz 
offset  Memory  pairs  16/17,  and  18/19  arc 
paired  for  non-standard  repeater  offset. 
Memories  "A"  and  "B"  set  upper  and  lower 
scan  limits,  or  for  simplex  or  ±  GOO  kHz 
offset.  In  MEMORY  mode,  a  circle  of  light 
appears  around  the  memory  selector 
knob.  When  the?  memory  selector  knob  is 
rotated  in  either  direction  to  channel  L  an 
audible  "beep"  will  sound. 

•  Choice  of  45  or  25  watts  output 

The  TR-7950  provides  a  hefty  45  watts 
output,  while  the  TR-7930  features  a  more 
nn         l  25  wans.  A  ML  LOW  power  switch 
allows  power  reduction  to  approx,  5  wans. 


•  Lang -life  lithium  battery  memory  back  up 
Built-in  lithium  battery  has  an  estimated 

5  year  life, 

•  Automatic  offset 

The  microprocessor  is  pre-programmed 

for  simplex  or  ±  600  kHz  offset,  id  accord- 
ance with  the  2  meter  band  plan-  *OS" 
key  allows  manual  change  in  offset. 

•  Programmable  priority  alert 

The  PRIORITY  channel  may  be  pro- 
grammed in  any  of  the  21  memories.  With 
ALERT  switch  "ONr  a  dual  *beep"  sounds 
when  a  signal  is  present  on  the  PRIORITY 
channel.  An  OPKR  switch  allows  an  easy 
move  to  die  PRIORITY  channel. 

•  Programmable  memory  scan  lock-out 
"LO~  key  for  programming  scan  to  skip 
selected  memnrv  channels,  without 
erasing  the  memory. 

•  Programmable  band-scan  width 

The  lower  limit  may  be  programmed  into 
memory  mA7  and  the  upper  limit  into 
memory  "Br 

•  Center  stop  during  band-scan, 
with  indicator 

Slops  in  renter  of  channel  during  band 
scan,  with  center  tuning  indicator, 

•  Scan  resume  selectable 

Scan  stops  on  busy  channel.  Selectable 
automatic  time  resume-scan  (approx. 
5  sec*,  adjustable),  or  carrier  operated 
resume-scan.  A  scan  delay  of  approx. 
1.5  seconds  built  in. 

•  Sean  control  using  up  down  microphone 

-lnmeniarily  pressing  UP  or  DOWN  button 
on  microphone  tunes  one  step  in  tin3 
selected  direction,  on  memory  or  on 
5-kHz  step  tuning.  Holding  die  button 
for  about  2  seconds  starts  UP  or  DOWN 
automatic  scan  action.  Scan  start  also 
possible  using  "SC  '  key  on  keyboard. 
Scan  may  be  cancel  led  by  momentarily 
pressing  the  ITT  switch,  or  by  pressing 

both  uirnoWN  buttons  simultaneously. 

Specifications  and  prices  a 


•  Programmable  sub-tone  channels 
Optional  TU-79  3  frequency  sub- tone  unit 
provides  keyboard  select  able  sub- tone 
channels,  which  may  be  stored 

in  memory, 
-  Built-in  16 -key  autopatch.  with  monitor 
Tin-  keyboard  functions  as  a  16-key 
autopatch  encoder  during  transmit, 
DTMF  I  ones  appear  In  the  speaker  outpul 
when  a  key  is  pressed  during  transmit 

•  Front  panel  keyboard  control 

ed  for  selecting  frequency,  offset  pro- 
gramming memories,  controlling  scan, 
and  autopaich  encode.  Keyboard  lighting 
is  provided. 

•  Extended  frequency  coverage 

■.were  142.000-148.995  MHz,  in 
5-kllz  steps, 

•  Repeater  reverse  switch 
Locking  type  switch,  with  indicator. 

■  "Beeper**  amplified  through  speaker 

•  Compact,  lightweight  design 

»  Easy  to  install  adjustable  angle  mobile 
mounting  bracket 

Optional  accessories: 

•  TU-79  three  frequency  tone  unit 

•  KPS-12  Hxed-station  power  supply 
for  TR-7950. 

•  KPS-7A  fixed-station  power  supply 
forTK  7030. 

•  Sf  40  compact  mobile  speaker, 

More  information  on  the  TR-7950  and 
TR-7930  is  available  from  all  authorized 
dealers  of  Trio-Kenwood  Communications. 
1111  West  Walnut  Stre* 
Compton,  California  90220- 

KENWOOD 

pacesetter  in  amateur  rad/o 

re  subjecf  to  ihnnge  without  notice  or  ohligatiofi 


— 


STAFF 


PUBLISH  EFUEOITOR 
Wayne  Gr#en  W2NSDV1 

EXECUTIVE  VICE  PRESIDENT 
Sherry  Smyihs-Greeri 

ASSISTANT  PUBLI&HER/EPITOR 

Jeff  DeTrav  WBB&TH 

MANAGING  EDITOR 
John  fiurnetl 

ASST.  MANAGING  EDITOR 
Suagn  PhMbrlck 

EDITORIAL  ASSISTANTS 

Nancy  Ndyd 

Ricnard  Phenax 

Steve  Jewfltl 

TECHNICAL  EDITOR 
Avery  L.  Jenkins  WBftJLG 

ASSISTANT 
TO  THE  PRESIDENT 

Matthew  Smith  KAllEI 

ASSOCIATES 

Rotiti-'i  Baker  WB5GFE 

Jonn  Edwards  KL2U 

BillGogneyKE7C 

Sanger  Green 

GfiMf  Harris  VP2ML 

Dr.  Man;  Leavey  WA3AJR 

J  H,  Nelson 

Bill  Paaternsk  WA6ITF 

Peter  Stark  K2QAW 

PRODUCTION  MANAGERS 

PUBLICATIONS 
Nancy  Salman 

A$ST.  PRODUCTION 

M  A  N  AG  ER,'PU  B  L I  CATIONS 

Michael  Murphy 

ADVERTISING  GRAPHICS 
MANAGERS 

Scoit  W.  PhilnfPCk 
Fiona  Davies 
Bruce  Hedin 
Jane  Preston 

PROMOTION  COORDINATOR 
Christine  D&SLre-rnpes 

PRODUCTION 

Frances  Benson 

Linda  Drew 

De-rue  I  Dyer 

Mjchae?  Ford 

PhiSGeracI 

Donna  Han  well 

Ktmberiy  Nadoau 

Pauta  Ramsey 

Dianne  k.  Ritaon 

Anne  Roccnio 
Mary  Se-ave-r 

Deborah  Stone 
Theresa  Venule 

David  Wdzmek 

Karen  Wpzmak 

PHOTOGRAPHY 

Thomas  ViNeneuve 

Sandra  Duke  tie 

Laufie  Jennigon 

Irene  Vail 

flobe-rr  M   tfilleflflUMfi 

TYPESETTING 

Safs  Bedell 

Marie  Barker 

Melody  Bedell 

Miche3e  Desfloche-rs 

Jennrier  Fay 

Lynn  Haines 

Linda  Locke 

Nancy  Wilson -Newman 

Deb  hi  &  Nulling 

Karen  Stewart 

Susan  Waller 


GENERAL  MA NAQER 

Dabra  Wethefbee 

CONTROLLER 

Roger  J  Murphy 

ACCOUNTING  MANAGER 
Knud  Keller  KV4QG.'1 

CIRCULATION  MANAGER 

Patricia  Ferrarite 

603^4-94  ?1 

BULK  SALES  MANAGER 

Glnnie  Bnudr^eau 

1  (800)^343-0728 

ADVERTISING 

603-924-71  3£ 

Jim  Gray  W1XU.  Mar. 

Nancy  Ciampa,  Asst  Mgr 

Hoes  Kenyon  KAtG-AV 

Gamelia  T&ylQf 


have  nearly  a  thousand  ham 
dealers  around  the  country  sell- 
ing 73  over  their  counters!  Now 
there's  a  few  score.  You  know 
this  when  you  look  around  for 
some  place  to  go  to  see  a  new 
rig.  A  few  years  ago,  ham  stores 
were  almost  everywhere.,, 
today  they  aren't,  There's  just 
one  or  two  left  in  all  of  New 
England,  for  example. 

THE  CODE 

Which  really  brings  us  to  a 
discussion  of  the  Morse  code. 
Just  what  you  really  wanted,  eh? 
Yes,  I  know  the  League  Is  dedi- 
cated to  preserving  the  code. 
AndT  believe  me,  I  have  heard  all 
the  old  saws  about  the  code  be- 
ing the  only  thing  protecting  us 
from  the  hordes  of  CBers  and 
keeping  the  ham  bands  from  be- 
ing like  the  CB  bands.  What  a 
crock  of.  .  .er.  .  .stuff.  Frankly, 
I'm  not  at  all  convinced  that  if 
we  set  up  booths  on  the  street 
and  gave  away  ham  tickets  to 


any  passerby,  we  could  attract 
anyone  to  our  hobby. 

There  is  now  a  rising  caff  for 
getting  older  people  into  ama- 
teur radio,  our  having  failed  to 
interest  kids  any  longer.  Just 
what  we  need.  Sure,  the  hobby  is 
great  for  oldsters.  It  would  keep 
them  from  getting  lonely.  It 
would  give  them  something  to 
do  in  their  twilight  years.  .  .  ker- 
chunking  repeaters  and  jam- 
ming nets.  Why  save  all  that  fun 
for  just  the  Extra-class  hams, 
eh?  Of  course,  we  aren't  going 
to  provide  our  country  with 
much  in  the  way  of  technicians, 
engineers,  and  scientists  this 
way.  .  .or  electronic  fodder  for 
our  war  machine,  should  we  de- 
cide to  save  the  world  for 
capitalism  again.  But  we  would 
be  able  to  sell  some  rigsf  there- 
by enriching  the  lives  of  the  Jap- 
anese manufacturers.  I  say  Jet's 
get  at  it.  Let's  get  into  the  old 
folks  homes  and  set  up  club  sta- 
tions... give  licensing  classes 


. . .  and  call  in  Bash  so  faltering 
memories  won't  even  have  to 
learn  any  theory. 

Word  from  the  underground 
has  reached  me  that  the  outfit 
selling  the  FCC  Morse-code  ex- 
ams at  Dayton  was  run  by  none 
other  than  a  very  well-known 
California  ham.  We  really  have 
to  see  that  those  tapes  get  bet- 
ter distribution  so  that  old  peo- 
ple, who  have  more  trouble  than 
kids  with  the  code,  are  not  dis- 
criminated against.  Why  should 
we  penalize  old  people  just 
because  they  can't  learn  the 
code? 

As  a  matter  of  fact,  if  we  are 
going  to  go  along  with  the 
modern  morality,  we  should  set 
up  a  system  whereby  anyone 
who  has  shown  proof  that  he 
has  seriously  tned  to  learn  the 
code,  yet  failed,  would  get  a  li- 
cense. In  today's  world,  tt  is  not 
the   answer  to  the   question 

Continued  on  page  101 


Well ...  I  Can  Dream,  Can't  I? 
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RTTY  Tuning: 
The  New  Solution 

This  simple  tuning  indicator  whipped  the  competition 
and  took  first  place  in  73  5  Home-Brew  II  Contest 


What  is  your  favorite 
method  to  tune  in 
a  radioteletype  (RTTY)  sig- 
nal quickly  and  accurate- 
ly on  an  SSB  receiver?  A 
dual  ellipse  on  an  oscillo- 
scope? Light-emitting  diodes 
(LEDs)  activated  by  mark 
and  space  filters?  A  sig- 
nal-strength meter?  By  ear? 
Here  is  a  new  one  that 
might  make  you  change 
your  mind 

Background/The  Problem 

When  Teletype  signals 
-ire  sent  through  audio  chan- 
nels, they  are  usually  con- 
veyed by  switching  between 
two  tones  with  a  different 
timing  pattern  for  each  of 
the  characters.  During  pen 


ods  when  no  characters  are 
being  sent,  a  steady  tone, 
called  the  mark"  tone,  is 
present.  The  other  tone  is 
called  the  "space"  tone. 
A  device  called  a  "termi- 
nal unit"  (TU)  extracts  these 
two  particular  tones  from 
any  background  noise  and 
produces  a  digital  signal 
suitable  for  a  printer  or 
computer. 

If  this  audio  signal  is  com- 
ing across  a  telephone  line 
or  an  FM  radio  link,  the  fre- 
quencies of  the  tones  at  the 
receiving  end  will  be  the 
same  as  at  the  origin.  How- 
ever, there  can  be  a  problem 
when  using  an  SSB  receiver, 
because  a  slight  mistuning 
will  change  the  frequencies 


Photo  by  Mark  Hood 


Photo    \.  Appearance  of  the  display  for  a  correctly  tuned 
signal. 
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of  the  tones  heard  and  the 
terminal  unit  will  not  work 
Over  the  years,  various 
methods  have  been  devised 
to  indicate  when  the  proper 
tones  are  detected.  Here  is  a 
new  one. 

A  New  Solution 

As  shown  in  Photo  A,  the 
circuit  displays  its  output 
with  a  row  of  20  LEDs  Each 
one  will  light  up  when  the 
strongest  audio  frequency 
present  is  within  its  particu- 
lar range.  The  two  with  the 
pointers  over  them  corre- 
spond to  the  mark  and 
space  tones.  A  constant 
mark  signal  is  tuned  proper- 
l\  when  the  LED  under  the 
left  marker  is  lit  When  char- 
acters are  being  received, 
the  LtDs  under  both  mark- 
ers will  be  lit.  If  the  tones  are 
low  in  frequency,  LEDs  to 
the  left  of  these  positions 
will  be  lit.  Higher  frequen- 
cies activate  LEDs  farther  to 
the  right  It's  as  easy  as  tun- 
ing an  FM  broadcast  receiv- 
er with  a  tuning  meter! 

Theory  of  Operation 

The  simplified  block  dia- 


INPUT 


TIMING 


CLOCK 
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gram  in  Fig.  1  illustrates  the 

basic  principle  involved 
Each  time  the  input  signal 
completes  a  cycle,  the  cur- 
rent content  of  the  counter 
is  captured  in  the  latch.  Af- 
ter a  brief  delay,  the  counter 
is  reset  and  resumes  count- 
ing for  another  cycle  of  the 
input  signal.  Meanwhile,  a 
decoder  is  looking  at  the 
output  of  the  latch  and  se- 
lects one  of  the  LEDs  based 
upon  it 

For  example,  let's  sup- 
pose we  had  a  clock  of  200 
kHz  and  an  input  signal  of  2 
kHz  During  each  cycle  of 
the  input  signal  there  would 
be  100  clock  pulses,  so  the 
counter  would  contain  100 
when  the  latch  grabs  the 
counters  output.  If  there 
was  an  LED  corresponding 
to  a  count  of  100,  the  decod- 
er would  cause  it  to  li^hl  up 
until  a  different  count  was 
obtained  from  the  counter, 
A  higher  frequency  input 
would  result  in  a  shorter  pe- 
riod, a  smaller  count  and  a 
different  LED 

Keeping  this  simplified 
model  in  mind,  let's  look  at 
the  actual  circuit  (Figs.  2  and 
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Fig.  7.  Simplified  block  diagram. 


Fig,  2.  Main  circuit  tor  tuning  indicator. 


3)  and  see  how  it  differs. 
Starting  from  the  audio  in- 
put on  the  left,  the  first  thing 
you  will  notice  is  the  565 
phase-locked  loop  I  initially 
tried  some  experiments  with 
bandpass  filters  and  a 
Schmidt  trigger.  This  worked 
great  with  a  nice  clean 
waveform  from  a  signal  gen- 
erator, but  was  pretty  use- 
less with  a  noisy  signal  from 
a  sideband  receiver.  The 
phase-Jocked  loop  does  a 
good  job  of  following  a  sig- 
nal through  the  noise  and 
providing  a  nice  clean 
square  wave  of  the  same  fre- 
quency for  later  logic  cir- 
cuits The  two  diodes  before 
it  provide  protection  against 
large  signals  that  could 
damage  the  1C 

Next  we  have  a  couple  of 
one-shots  (IC2)  to  generate 
timing  pulses  at  the  end  of 
each  cycle.  Four  separate 
steps  are  involved;  (1)  Stop 
the  clock  so  the  count  isn't 
changing  during  latching.  (2) 
Capture  the  contents  of  the 
counter  in  the  latch.  (3)  Re- 
set the  counter,  (4)  Restart 
the  clock. 

When  the  counter  is  reset. 


it  is  set  to  —3  rather  than 
zero  as  you  would  probably 
expect.  (See  pins  9, 10, 1 ,  and 
1 5  of  the  counters.)  This  is  to 
make  the  mark  and  space 
tones  fall  in  the  middle  of 
the  frequency  ranges  for  the 
corresponding  LEDs. 

When  the  most  signifi- 
cant bit  of  the  count  (IC5r 
pin  7)  is  0  and  the  next  bit 
(pin  6)  is  1 .  the  count  is  in  the 
range  of  64-127.  This  is  the 
region  where  the  display  is 


enabled  It  the  counter  con- 
tent reaches  128,  IC6  is  dis- 
abled   through    pin   4   and 

counting  stops.  This  pre- 
vents overflowing  and  a 
false  display  for  a  very  low 
frequency  input. 

Under  the  latch  (IC7),  you 
will  notice  a  7485  magni- 
tude comparator  Each  time 
the  latch  is  clocked,  it  com- 
pares the  counts  for  the  cur- 
rent and  preceding  cyctes. 
When    the    low-order    four 


MV57I64 
LED! 


<_£D-2 


bits  are  the  same,  the  dis- 
play is  enabled  for  the  next 
cycle.  This  blanks  the  dis- 
play during  changes,  result- 
ing  in  a  much  cleaner  ap- 
pearance and  dimming  with 
only  noise  present  High- 
order  bits  could  also  be 
compared  with  another  chip 
but  I  doubt  it  would  have 
much  effect  because  counts 
for  consecutive  cycles  dif- 
fering by  a  multiple  of  16  are 
probably  quite  rare 
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Fig.  3.  Display  portion  of  tuning  indicator. 
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RTTY  TUKIHG  INDICATOR  DESIGN  PftOGRftN, 

WB20SZ*  APftlL  19S2 

fl¥  ANP  B9  ARE  DESIREI*  COUNTS  FOR  HARK  \    SPACE  LED5- 


s 
s 


WHAT  IS  HARK  (LOWER)  FREQUrNCYM 
WHAT  IS  SPACE  (HIGHER)  FREQUENCY*! 


■♦— 

■4  — 

REP 

REH-- 
RErt — 

S9  fl4 
REH— 

PRINT 

INF 

PRINT 

INPUT 

IF  n  -5  THEN  PRINT  "HARK  MUST  BE  LOWER  FREQUENCY.*  \ 

REN— 

frEM~~  CALCULATE  COUNTER  PRESET  VALUE. 
170  Rf*- 
1BC    ;NTttM9*«-S9*S>/(ii-SJ  +  ,5> 

IF  APScp)  63  THEN  PRINT  *  INVALID  PRESET 

REM 

REM-*  CALCULATE  THE  CRYSTAL  FREQUENCY. 

REM-- 

*  < trt?-p>*M+(s?-p^*s>*a 

REM-- 

PRIMT  CALCULATED 
PRODUCE  CHART  OF 


190 
200 
210 
220 
230 
240 
250 
260 
270 
280 


COUNT.'  \  STOP 


Rf  H— 
REM  ■- 
REP 
PRINT 

BEFAUL  T  > 
^90  INPUT 


VALUES  FOR  CIRCUIT  ANTJ 
FREQUENCY  RANGES  FOR  EACH  LED. 


— 

300 
3 1 0 


■WHERE  WOUL0  TDU  LIKE  THE  OUTPUT  I TERMINAL  IS 


01 


IF    D*-""    THEN   Ot-'TT:* 

OftN   r>\   FOR   OUTPUT    AS   FILE    II 


320  PRINT 

330  PfcINT 
340  REN-- 
350  PRINT 
J60  PRINT 
370  N=l?fl 
390  P2=P 
390  IF  P2 


FREQUENCY 


§1t*MARK 
fl 

#1 

♦It" COUNTER  PRESET 


0  THEN  P2=P2+256 


*Wi*HZt 


SPACE  FREQUENCY  ^'.SfHZ1 


SPf  (BIKARY 


400 

IF    P2 

N    THEN   440 

410 

PRINT 

tltMM 

420 

P2-F  2 

N 

430 

GO    TQ 

450 

440 

PRINT 

•1p*0'^ 

450 

N^N/2 

A&Q 

IF    N: *l     THEN    400 

470 

PRINT 

#lf  "  >' 

480 

PRINT 

Hi  "CRYSTAL    FREQUENCY 

*MX/1. 000001 

490 

PRINT 

11 

500 

PRINT 

#1 

310 

^F-  INf 

♦  1 

53C 

P-127 

,3   \   GOSUB   620   \  GOSUB 

680 

540 

B=lll 

,5    \    GOSUB    620    V   GOSU& 

600 

550 

FOf    1 

=¥5-5    TQ    79.5    STEP    -I 

M 

GOSUB 

620   \    GOGUf*   660 

570 

NEXT    B 

560 

&-71/j    \    GOSiift   620   \   GOSUB    680 

590 

B-63,5    \    GOSUB    620 

AGO 

CLOSE 

•  1 

610 

STOP 

620 

'1-~ 

43  0 

REM— 

PRINT    AUDIO    FREQUENCY 

BOUNDARY. 

&40 

REH-- 

650 

F=INT<X/16/(B-PJ+.5) 

660 

PRINT 

#li*  ** '*F 

670 

RETURN 

680 

REM** 

690 

REM-- 

PRINT    '*♦"     REPESENTING               D. 

700 

REM-- 

APPEND    'M*    OR    'S*    FOR 

HARK    ANTJ    SPW 

710 

RErt — 

720 

C*-*M' 

730 

IF    fl- 

.5"M9   THEN    C*^Ct+'    Hm 

740 

ip   e- 

*5=S9    THEN    C*'C»4 ■    S* 

750 

PRINT 

Hi  fC* 

760 

RETURN 

k-OAJ'NHZ 


TONES 


Fig.  4,  Basic  program  to  compute  crystal  frequency  and 
counter  preset  for  given  mark  and  space  (ones. 


Construction  and 
Adjustment 

As  shown  in  Photo  A,  the 
LED  displays  and  three  de- 
coder chips  are  mounted  on 
a  small  piece  of  perfboard 
which  can  be  installed  on 
the  front  panel  of  a  terminal 
unit    The  rest  of  the  proto- 


type was  constructed  with 
wire  wrapping  for  ease  of 
modification  during  devel- 
opment You  can  reduce  the 
cost  by  using  solder-tail 
sockets  with  point-to-point 
wiring  or  making  a  PC  board 
With  no  input  applied  to 
the  circuit,  adjust  R3  so  that 


the  LED  just  to  the  left  of 
the  center  line  is  lit 

Power  requirements  are 
+  and  -12  volts  at  about 
25  milliamps  and  5  volts  at 
about  350  milliamps. 

Modifications 

The  crystal  frequency  and 


counter  preset  value  shown 
in  the  schematic  are  for 
the  standard  RTTY  tones 
of  2125  and  2295  but  can 
easily  be  changed  for  a  dif- 
ferent pair  of  tones  in  the 
same  neighborhood  The 
Basic  program  in  Fig  4  com- 
putes   these    values    from 


Parts  List 

Semiconductors 

C7,8         20-pFhmica 

2x            ,26 

IC1 

NE565 

$  1.00 

—              ,01-uFt  disc  ceramic  (to  bypass 

IC2 

74221 

1.25 

+  5  volts  to  ground} 

5x            .10 

IC3 

7404 

.22 

Other 

IC4 

7493 

.52 

IC5,  6 

74191 

2x 

.85 

X1              3.195-MHz  crystal,  FT-243  holder, 

IC7 

74273 

1.25 

.01%  tolerance.  32-pF  load  capaci- 

ice 

7410 

.19 

ty  (available  from  Jan  Crystals) 

3.00 

IC9 

7485 

.65 

solder-tail  IC  sockets,  14-pin 

7  X            .14 

IC10-12 

7445 

3x 

.69 

16-pin 

4x            .16 

D1,2 

1N4148  or  1N914  diode 

2x 

,20 

20-pin 

.29 

Z1,2 

1N4735A  6.2*  Vt  VWatt  zener 

2x 

.30 

perfboard 

1.59 

LED1,  2 

MV57164  10-segment  bar-graph 

total  about 

$28.00 

display  (Radio  Shack  part  number 

276-081 ) 

2x 

3.79 

Obtaining  Parts 

Resistors  (' j -Watt  unless  noted) 

The  only  unusual  components  in  this  device 

are  the  10-seg- 

R1,2 

Ik 

2x 

.07 

men!  LED  bar-graph  displays.  As  indicated  in  the  parts  list, 

R3 

5k  15-turn  trimmer 

1.25 

these  are  available  at  your  local  Radio  Shack  store.  If  there  Is 

R4.5 

220-Ohm,  y*-Watt 

2x 

,07 

not  a  Radio  Shack  In  your  part  of  the  world,  u 

se  20  separate 

R6t7 

4.7k 

2x 

.07 

LEDs  instead. 

R8 

33<H)hm 

.07 

1  happened  to  use  a  crystal  in  an  HOG/U  holder.  If  you  don't 

R9 

470-Ohm 

.07 

mind  the  size  and  appearance  of  an  FT-243  holder  (like  Nov- 

R10 

82-Ohm 

.07 

ices  used  in  the  old  days)  you  can  save  a  couple  of  bucks  by 

getting  a  crystal  with  only  .01  %  tolerance  which  is  still  more 

Capacitors 

than  adequate. 

C1t3 

.1-uF,  disc  ceramic 

2x 

.15 

Everything  else  is  quite  ordinary  and  available  from  vari- 

C2 

,001 -uF,  disc  ceramic 

.10 

ous  dealers  who  advertise  in  the  back  of 

73.  The  circuit 

C4 

.047-uF,  mylar™ 

.15 

is  not  at  all  critical  and  minor  substitutions  should  not 

C5,6 

33-pF,  mica 

2x 

.26 

affect  performance. 
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RINGO  RANGER  II 

ARX-2B  134*164  MHz 

ARX-220B  220225  MHz 

ARX-450B  435-450  MHz 


MOBILE  ANTENNAS 

VMS- 147  144-148  MHz  Magnetic  Mount 

AT3-147  144-148  MHz  Trunk  Up  Mount 

VMS-220  220-225  MHz  Magnetic  Mount 

ATS-220  220  225  MHz  Trunk  Lid  Mount 


RINGO  RANGER 

ARX-2 

134-164  MHz 

RINGO 

ARS 

50-54  MHz 

AR-2 

135-175  MHz 

AR10 

28-29.7  MHz 

AR-220 

220-225  MHz 

AR-450 

440-460  MHZ 

Simply  the  best 

The  best  combination  of  gain, 
bandwidth  and  low  angle  radiation 
for  simplex  or  repeater  operation. 

Quick  easy  assembly  and  installation 

Mount  anywhere  with  compact  dimensions  and  neat 

appearance 

Proven  performance  and  durability  in  alt  environments 
Complete  FM  band  coverage 

One  year  warranty 

Cushcraft  antennas  created  the  FM  antenna  revolutHXi  by 
making  the  best  performance  and  value  available  to  every 
ham  We  continue  to  set  the  pace  with  a  broad  line  of 
antennas  for  every  FM  application  Tune  across  the  band 
and  you  will  find  the  overwhelming  majority  of  hams  using 
one,  lwo>  or  more  Cushcrafl  antennas.  Tne  reason  is  very 
simply  that  they  are  the  best  Now  is  the  time  tor  you  to 
enjoy  the  value  of  a  Cushcraft  antenna,  See  your  nearby 
dealer  today 


YAQIS 

A147  4 

A147-11 

At  4  7  22 

214-FB 

A2207 

A449-6 

A449-11 


145,5148 

145-5^148 

1455-148 

145.5-148 

220-225 

440-450 

440M50 


MHz  4  Element 

MHz  1 1  Element 

MHz  22  Element 

MHz  14  Element 

MHz  7  Element 

MHz  6  Element 

MHz  11  Element 


CROSS  YAGI 


FOR  CW/SSB  and  FM 
A147-20T     144-146  MHz  Horizontal 
145.5  14B  MHz  Vertical 


i>  c>  o 


D 


CORPORATION 


^See  ust  ot  Advertisers  on  page  114 
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The  State  of  the  Art  Simplex  Interconnect 

Communications  Electronics  Specialties  introduces  theCES  510SA 
"Smart"  Simplex  Autopatch,  with  many  important  new  features  never 
available  before:  ■  Three  digit  control  codes  with  user  programming. 
•  A  sophisticated  toll  restrict  provides  positive  long  distance  lock  out, 
•  Time-out  and  COR  activity  timers  with  warning  beeps  and  digital  pro- 
gramming. •  Rotary  or  DTMF  dialing.  •  Phone  line  m-use  detector  prevents 
interrupting  a  call  in  progress,  and  sends  unique  CW  sequence.  •  Phone  ring 
detection  logic  enables  unique  CW  sequence,  •  Digital  programming  of  the  sample 
rate  and  width,  and  noise  gate  sensitivity  control,  for  easy  interfacing  with  most  radios. 
Simple  and  direct  connections  to  radio. 

Options  available:  •  Smart  CW  identifier  with  unique  CW  messages  for  each  patch  function. 
•  FCC  type  accepted  phone  line  coupler  •  Special  tone  squelch  kit  to  operate  patch  through 
repeaters. 


■1 


51D3A 


The  510SA— the  newest  advance  in  interconnect  technology,  from  the  innovators  at: 

Communications  Electronics  Specialties,  Inc. 

Post  Office  Box  507  •  Winter  Park,  Florida  32790 

(305)  645-0474  •  Toll-free  (for  orders  only):  (800)  327-9956     ^ 


NEW  ELECTRONJC  KITS 


flU  IN  ONE  RTTY  DEMODULATOR  KIT 

FEATUnCfl  an    feMHO   power    SUPPLY 

ArSK  GENERATOR  PROVISION*  POP  LOOP 
SUPPLY.  ACTIVE  r  |  LTKHfl  OR  OPTIONAL 
TCWrflO  ID    rl  LTGH  .     AUTOflTAMT  .  ANT  »  £PAGI 

pen     kit  no     ii<t?7Psa-iQ     tin. 91 
RTTY  SPEED  CONVERTER 

CONVLftTS  Q0,7)*1QD  VPM  BAUDOT  CODE 
TO  ruu  *TPH  QDDE  FOB  BAUDOT  MACHINES 

HEvEmiEa  same  for  bending     features 

5ELCAL.  BUFFER INQ  AND  t  NTL'nrACE  ,  FDR 
BAUDOT  PTH,    PCB  KIT  1>- 1111  ft*  fli 

BAUDOT  /ASCII  CONVERTER 

MICRO  BASED  PTTT  GONVEBTER  CONvCRTS 
BAUDOT  TO  ASCII  FOB  RECEIVE.  ASCM 
TO  BAUDOT  FOB  TBANSH  I  T  I  NO  .  FEATURES 
5ELCAL.  BUFFERING  AND  I HTtHF ACE  r FOR 
■  ID  BAUD  PTtt  l-Cp  KIT  11-ttl*  1*9  1! 

AUTO  C WHO  KIT 

FEATUfflES     ON      BOARD    TEN    MINUTE     TIMER 
BITH     TTL.       PLUS /MINUS      It       IWTEBFACE 
AfWl    UP    TO    12    OOTS  ,  OABHEIll   OH    SB  ACES 
KIT    MD     2)      1731  J      1   '  2Xt       ItM     »3 


TU  BANDPASS  FILTER 
ACTIVE  «-|LTEH  AF*d 
t 1- 1 F I ■     •     | , If 

tor  i ltdv  art? 

II     U«l     llf.ll 


f 1   1 1 1  TJ 


LOQIC    C4.ITQ4 
FREEJK1    HI  DM   IFCED 

PULBE    OB    LOO  It.    LWL 
l-CB       1  I     170*     111     () 


ONE  AMP  POWER  SUPPLY  KITS 

BELOW     3     KITS    l£     EDGE    CON    4-ljlXt 
TU/LOOF    SUPPLY    PCB        21-I7ZS        I 5 7     91 
'     &    -     1ZU    &    +H     PCB        23-Ztfl        t1»     HI 
LOOP    SUPPLY  PCB        tl-tOli        tlJ,Y9 

BELOW    i    KtTS    NOT    ABOVE    FORMAT 
k    ft    .      12V    *    +5     Z-  1  ,r2     X     S.     FOP    PLL    TU 
It    PIN    EDGE    mm.FCB    JJ-1TI4     12  9.  SS 
+  OR   -■a     TO    *AV     |  SPEC  I  FY    POLAPiTY    AND 
VOLTAGE  J     PCB     23  HS|Z     JXS-J/B     H4.91 

RTTV  DEMODULATORS 

OM-OG  ACTIVE    OR    OPTIONAL    TOHHOID 

FILTER.  AUTOSTART.  ATfT  I  SPACE  ,  S  I  NCSLE 
SHIFT  \  UP  -DATED  ST  - 0  ON  E3NE  HOARD  I 
PCB    KIT    NO.        23-ITlf  I»»     IS 

DM- 30  pi,L    TU    DESIGN      WITH      ACTIVE 

riLTEP    FRONT    END.  PCB    2  3!  .  1  7  I  »     tit     91 

AFSW  GENEHftTOFl  FOR  RTTV 

ROCK  SOLID  CRYSTAL  CONTROL  LEO  ATSK 
GENERATOR.  VIBTUALLV  OBtFT  FREE  TWO 
POPULAR  3  I IES  -  -  SPEC  I  FY  S  F IE 
PCB  KIT  NO   2J-T7I7   £-1/1X1   fit. IS 
BIT  ND.  J3  I7P0   1-1  tX*   Ul.i3 


RSI32   Ltl 


MONITOR 


BStlt  LI  ICS  B.-LED 

PCB  I3IJ43  IU  15 


2  I  i  I  713 


RELAT 

5  J  *5 
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EH^CBIMEHTEB  ft-0090     If .1* 

TEST    A    rNDSTRL  ft -009 1     |Ml 

harm    a  Switch  li-OOlf    II. m» 
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UNIVERSAL  CIRCUIT  BOARDS 


&  AVAILABLE 
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CIRCUIT    BOARD  ONLY. 
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the  tone  frequencies  and 
prints  a  chart  (Fig,  5)  indicat- 
ing the  frequency  range  for 
each  LED. 

Mark  frequency  =  2125  HzT 
Space  frequency -2295  Hz, 
Counter  preset  =-3  {binary 
11111101),  Crystal  frequency  = 
3.19532  MHz 


## 

Mil 

#fT 
## 

## 

n*T? 

##  M 

fflf 

#4 

fTTf 

it# 

1TTT 

H 

BIT 

MM 
MM 

##  s 

MM 

tTtt 

MM 

Iff 
TrW 


—  1530 

—  1744 

—  2027 
—2048 

—  2070 
—2091 
—2113 
—2136 

—  2159 
-2183 
-2207 
—2231 
—2257 
—2282 
—2309 
-2336 
—2363 
-2392 
—2421 

—  2681 
—3003 


Fig.  5,  Output  of  program  in 
Fig.  4  for  standard  tones  of 
2125  and  2295, 


Use  and  Conclusion 

The  circuit  requires  a  min- 
imum of  10  millivolts  peak- 
to-peak  for  good  tracking  of 
the  input  signal.  Acceptable 
results  can  be  obtained  by 
connecting  the  tuning  indi- 
cator directly  to  the  receiv- 
er's speaker,  but  a  cleaner 
signal  will  produce  a  more 
pleasant  display.  If  your  ter- 
minal unit  has  a  bandpass 
filter,  connect  this  circuit 
after  the  filter,  but  before 
the  limiter.  If  you  don't  have 
a  bandpass  filter,  I  suggest 
that  you  build  one  (see  7i, 
September,  1977,  page  38) 
or  buy  one  such  as  the 
Flesher  PS-17CX  It's  simple, 
inexpensive,  and  makes  a 
big  difference  when  trying 
to  copy  RTTV  under  noisy 
conditions. 

For  a  couple  decades, 
most  people  agreed  that  a 
dual  ellipse  pattern  on  a 
CRT  was  the  best  way  to  see 
when  a  RTTY  signal  was 
tuned  in  properly.  Try  this 
circuit  and  you  might  not  be 
one  of  them  anymore  B 
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i/  Series 


Antennas 


More  ERP*  for  your  Repeater 


Hy-Gain  V  Series  antennas  focus  the  omnidirectional 
pattern  evenly  at  the  horizon,  without  high  angle  lobes 
or  horizontally  polarized  content.  By  concentrating 
the  power  at  the  horizon  you  get  cleaner  transmissions 
over  longer  distances,  improved  communications  rn 
valleys  and  reduced  picket  fencing  of  the  signal 
between  tall  structures.  A  Hy-Gain  V  antenna  is  like 
adding  an  amplifier  and  receiver  pre  amp.  And, 
because  antennas  which  talk"  louder,  also  "hear 
better,  a  V  Series  antenna  is  also  ideal  for  your 
home  QTH, 

Extended  double  zepp  V  Series  antennas  consist  of 
two  stacked  ,64  wave  vertical  sections  in  phase.  Two 
sets  of  1  /4  wave  radials  decouple  the  antenna  from 
the  mast  and  feed  line  so  all  RF  goes  into  the  antenna 
and  is  not  radiated  by  the  coax,  The  feed  line  connects 
through  the  tower  section  to  the  center  matching  coil. 
This  not  only  provides  weather  protection  for  the  con- 
nector  (S0239  connectors  for  V2,  V3,  Type  N 
connector  for  V4)  but  also  places  the  entire  antenna 
at  dc  ground  to  reduce  lightning  hazard  and  QRN. 

V  Series  antennas  are  easily  assembled  in  one  hour 
or  less.  Rugged  and  maintenance  free,  they're  made 
of  seamless,  corrosion  resistant  6063-T832  aluminum 
and  all  critical  hardware  is  of  passivated  stainless  steel. 
They'll  withstand  winds  of  100  mph  (160  km/h),  V 
models  accept  mast  diameters  up  to  2"  (50  mm)  so 
you  can  readily  mount  a  V  above  your  HF  antenna. 

Since  a  Hy-Gain  V  Series  antenna  costs  only  a  fraction 
of  are-tuned  landmobile  antenna,  you  can  now  realize 
the  full  potential  of  your  communications  with  the 
repeater  or  your  home  station,  economically 

For  unbiased  information  ask  any  of  several  thousand 
V2  users  or  read  the  product  review  in  QST  May  82 
or  Amateur  Radio  Profiles  Vol.  2,  No.  3. 
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V  Series  antennas  cover  the  enhre  band  with  VSWR  below  1 .5:1 
Broadband  characteristics  insure  optimum  repeater  performance 
on  both  input  and  output  frequencies 


*  Effective  Radiated  Power 
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NEW  SCR77 


SCR1 000/4000  &  XCVRS.  F.C.C. 
TYPE  ACCEPTED  FOR  COMMER- 
CIAL SERVICES. 


Shown  in 
Optional  Cabinet 


[drum  now  makes  2  lines  of 
eaters— the  world  famous 
>er  Deluxe'  SCR  1000/4000. 
and  our  new  Low  Cost  line  of 
SCR77  Repeaters/Link  Trans- 
ceivers, 

The  New  SCR77  10-30  Wt  Re 
Dealers  maintain  the  quality  ol 
design,  components  and  con- 
struction which  have  made 
Spectrum  gear  famous  through- 
out the  world  for  years.  How 
ever,  ailofthe  "bells  &  whistles "" 
which  you  may  not  need  or  want 
have  been  eliminated — at  a 
large  cost  savings  to  you!  The 
SCR77  is  a  real  "workhorse"'  ba- 
sic machine  designed  for  those 
who  want  excellent,  super 
reliable  performance  year  after 
year— but  no  f  nils!  {PL.  12  Pole 
IF  Filter,  Front  End  Preselector, 
and  a  30  Wt.  Transmitter  are  the 
only  lbuHt-irV  optlcrffeayailable; 
but  Autopatch.  Remote  Control, 
and  other  equipment  can  be 
connected  via  the  rear  panel 
jack 


Of  course,  if  you  do  want  a  full 
featured/Super  Deluxe  Repeat' 
erf  with  higher  power  (30-75 
Wtsj,  and  a  full  list  of  built-in' 
options,  then  you  want  our 
SCR  1000  or  4000— 'The  Ulti- 
mate in  Repeaters'.  Available 
with:  Full  Autopatch/Reverse 
Patch/Land-Line  Control;  Touch 
Tone  Control  of  various  repeater 
functions:  'PV;  '"Emergency 
Pwr.  ID":  various  Tone  &  Timer 
Units,  etc.  Rack  mount  Linfc 
Rcvrs  &  Xmtrs  also  available. 


Call  or  write  today  tor  data  sheets  &  prices!  Sold  Factory  Direct  or  through  Export  Sates 
Reps  only.  Get  your  order  in  A.S.A.PJ 


HOW  LOCATED  IN  OUR  NEW  LARGER  PLANT! 
THANKS  FOR  YOUR  8+  YEARS  OF  SUPPORT] 


SPECTRUM 

Export  Orders  Welcomed 


1055  W,  GERMANTOWN  PK.,  DEPT  S3 
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Sfi£C  (2*m*K  ^Sfi&dtln,  *So4ndL  £  Su&-444^mJUi&i, 


ffttst  f  r*  Provision*/  "Commtrct*!  Grade"  Untfs  —  Designed  (or  EaUeme  Environments  f  -  30  fo  +  60°  Cj. 

All  equipment  assembled  &  tested.  For  2Mt  220  MHz  &  450  MHz! 


CR2O0  4V 
CR  450 
OARO 


~'??-i- 


*rsj 


f?t* 


f 0M  ALSO 


TOM  ALSO 

AVAILABLE 


l4 


SCR200  VHF  Receiver  Board 

Totally  Ntm  Advanced  Deifgrr ' 

8    Pole    Front    End    Fltr      +     wide    dynamic 

range— reduces   overload,   spurious    Reap    & 

[Ms! 

Sens  0  3  uV/12dB  S"NAD  typ 

Sal    €dB  itf    t   6  5  KHz.    l30dB  -ft    ±  30KHz  <8 

Pole  Crystal  +  4  Pole  Ceramic  Fitrs 

S   Meter;   Discriminator   &  Deviation   Mtr    Oui- 

puis! 

Ekc    audio  quality1  Fast  squalen'  w/0  0005% 

Crystal  (Super  Sharp"  'F  Etfr  also  evttt  \ 

SCR200  Receiver  Assembly 

SCR200 mounted  In  shielded  housing 

Completely   asmbfd   &   tested,   w/F  T    caps. 

S0239  conn 

As  used  m  ffrie  SCP1QGQ  Ready  to  drop  mio  your 
systen  t  Recommended* 

Also  available   In    19"    Rack    Mount 
CR450  UHF  Receiver  Bd.  or  Assy* 

Similar  to  SCR200.  except  420-47OMH2 


y 


FL6 


■    i    i     n  »      • 

^k      'liaajJ 

Til 


^      (*■ 


SCAP  Autopttch  Board 

Provides  all  basic  autopatch  functions 
Secure  3  Digtt  Access  1  Aui  OnOff  function. 
Audio  AGC.  B  lit  1 1  - 1  n  1 1  mer ».  e  I  c  Bea  u  i  * '  ui  Audio  ■ 

071  inhibit  bo  also  available 
Wnt«.caU  tor  details  and  a  data  sheet 

RPCM  Board 

Used  vWSCAP  board  to  provide    Reverse  Patch 
and  Lano  Line  Coniroi  or  Repealer 
Includes  land  line    answering    circuitry 

Lightning  Arrester  For  SCAP 

•  Gas  Discharge  Tube  shunts  phone  line    wAj 
surges  lo  ground  La^lW 

•  Handles  up  to  20,000  Amps!  i*tuaf^ 

•  Tne  Best  device  available  to  protect  Au 
lopatch  ertjurpm&nt  from  lightning  dam 
age  $14.00  + 5.H 


FL  6  Rcvr.  Front-End  Preselector 

•  6  Hi  0  Resonators  with  Lo  Noise  Transisior  Amp  UM  or 
220  WHil 

■  Provide*  tremendous  rejection  ol     our  of  band     signals 
w/oul  the  usual  loss1  Can  often  b*  used  <nsiead  ol  iarq»- 
expensive  cavity  Alters 

•  Extremely  helpful  ai  sires  with  many  nearby  VHP  transmit 
ers  lo    'liter  out    ihese  oul  ol  band  signals 

CTC100  Rptr,  COR  Timer/Control  Bd. 

• Complete   solid   slate   control    tor   rpu    COR      Hang" 
Timer.  ■  Time-Out"  Timer,  TX  ShuldowrvReset.  etc 

•  includes  inputs  &  Outputs  for  pane)  controls  Jl  lamps 


SCT410  XMTR   ASSY 


SCT110  VHF  Xmtr/Exciter  Board 

•  10  WIS  Output    100%  Duly  Cycle1 

•  Infinite  VSWR  prpol 

•  True  FM  for  exc  audio  quality 

e  Designed  specifically  tor  continuous  rpti  ser 

vice  Very  low  in    white  noise  ' 
e  Spurious    TO  dfi   Harmonics  €0  dB 

•  With  .00D5g.L.  sctal 

e  BA  10  30  Wi    Amp  board  &  Heal  Sink.  3  sec    LP 
Filter  &    rei    pwr    sensor     BA75   75  Wt     unit   also 
available. 


Repeater  Tone  1  Control  Ada  -For  SCR100&4000 
•  CTCl00YlD2S0on*y 
TRA  I    Courteiy  Tone  Beeper"'  Board 
e  Puts  out  a  tone  beep  ap*    »  sec  after  R*  sig 
drops— thus  allowing  rime  for  breakers 

•  Resets  T  O  Timer  after    beep" 

TMR-1    'Kerchunker  Kltler  or  "Time  Out  Warning 
Ton."  Bd. 

•  For  One  of  above  2  lunchons 

•  Kerchunker  Killer"  provides  adj  delay  {0  10 
sec  )  for  mitiai  rprr  access  Auto-Reset  at  end  ot 
OSO 

•  TO  Warning  Tone  provides  alerting  warble 
tone    ap*   10  sec  before    timeout 


PSM-1  Repeater  Power  Supply  Mod  Kit 

•  Fq*  SCR  1000  Of  SCR  4000 

•  Replaces  Darlington  Pisa  Tr  —tot  improved 
rmimbitttf 

•  Includes  new  o*ervoitage    Crowbar    shut  #aj 
down  circuit                                                                  aft 

•  Complete  kit   v*  ird  £19^0  ja*-* 

*   13  50  shipping/hand 


SCT110  Transmitter  Assembly 

•  SC  T t  TO  mounted  tn  sfaietded  ftausmg 

•  Same  as  used  on  SCR  1000 

•  Completely  assmbld  w'F.T.  caps,  $0239conn 
w^Jk.      •      10.  30.  Of  75  Wt  unit 

V^rtf^  SCT  410A  UHF  Transmitter  Bd,  or  Assy, 

•  Similar  to  SCTl  10,  TO  Wis.  nom. 

•  Now  includes  "an  board "  proportional 
Xtai  OscJOven  c  trout  try  tor  very  htgh 
stability* 

•  BA  40  40W<  UHF  AMP.  BD.  &  HEAT  SINK. 


PCB-1  Xmtr.  Power  Control  Board 

For  SCTl  10  or  SCT41Q  Enciters 
1  Varies  8+10  control  Pwr  Out 
SwJtchaDJe  Hi  Low.  or  Med  Pwr  out.  localty  or 
remotely  Ad)  levels 


* 


TTC1Q0  Touchton< 


Control  Board 


PRM200  Power  Supply  Filter 
Cap/Regulator/Meierlng  Board 

•  As    used    in   Ihe   SCR 1 000   as   main    part   of 
13  aVDOSA  Pwr  Sp1y 

•  includes  14,000  &F  Filter  Cap.  Reg   IC  and  Driver 
Trana  ,  v/i  Meter  shunt  a  and  cai  pots 

•  Reauiies  Xtmr .  Br.  Reel ..  Pass  Ti JHeat  Sink,  i Op- 
tional Meter i.  tor  complete  supply 


•  3  digit  ON,  3  digit  OFF  control  of  a  single  repeater 
function,  or  (optional)  2  functions  \2  digits  ON/OFF 
eacru 

•  Can  be  used  to  pull  in  a  relay,  trigger  logic,  etc 

•  Typically  used  lor  Rptr  ,  ONiOFF.  HULO  Pwr  PL 
ON/OFF,  Patch  inhibiUReseL  etc 

-  Stable  ant*  falsing  design  5s  limit  on  access 
■  For  add' i  funci>on(sj.  add  a  "Parttat  TTC    tca'd 


COMMUNICATIONS   CORP 


INQUIRE  ABOUT  'SURPLUS'  RX  &  TX  BOARDS.  REDUCED  PRICE! 

Norristown,  PA  19401    •    (215)63117101 


„<»68 


Call,  or 
Send  for 
Data  Sheets! 


**$ee  L/sf  of  Advertisers  on  page  114 
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Uncover  Equipment  for 

OSCAR  Phase  III 

Lurking  in  flea  markets  and  junk  boxes 

is  everything  you  need  to  work  OSCAR. 

K6KLY  tells  you  what  to  look  for  and  how  to  make  it  work 


R.  Bentson  K6KLY 
34.12  Lodge  Drive 
Betmont  CA  94002 


This  article  is  for  the  ama- 
teu  r  who  wants  to  get  on 
OSCAR  Phase  III  inexpensive- 
ly. This  can  be  done  by  con- 
verting a  surplus  CE  UHF 
transmitter  strip  to  a 
435 -MHz  SSB  mixer. 


With  the  upcoming  launch 
of  OSCAR  Phase  111,  I 
was  looking  for  a  way  to  get 
on  the  435-MHz  input  inex- 
pensively when  I  found 
some  old  GE  Progress-line 
UHF  transmitter  strips  at  a 
ham  flea  market.  I  asked  a 
friend  who  had  a  CE  data 
file  to  send  me  a  copy  of  the 
schematic,  which  he  did. 

After  reviewing  all  the 
material  he  sent  me,  I  found 


that  I  had  a  450-to470-MHz 
transmitter,  model  4ET24A2. 
It  could  be  modified  to  be  a 
mixer  for  435  MHz,  but  it 
would  be  upconverting  in 
frequency  with  the  local 
oscillator  frequency  on  the 
high  side  of  the  wanted  out- 
put-5ignal  frequency.  Thus, 
the  sideband  signal  would  be 
inverted  and  when  1  wanted 
to  change  frequency  in  an 
upward    direction    on    435 
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Photo  A.  Overall  view.  Notice  orientation  of  the  crystal  oven. 
18     73  Magazine  *  March,  1983 


MHz,  I  would  have  to  go 
down  in  frequency  with  the 
28-MHz  exciter. 

This  was  too  confusing  to 
try  to  handle  while  tracking 
a  satellite,  so  I  looked  fur- 
ther and  found  in  the  data 
my  friend  sent  me  a  sche- 
matic on  a  unit,  model 
4ET24A1  or  A11 ,  which  cov- 
ered 406  to  420  MHz.  This 
was  perfect.  When  you 
want  435  out  and  you  are 
putting  28  MHz  into  a  mix- 
er, you  need  a  407-MHz  lo- 
cal oscillator  to  make  the 
mixer  work  correctly.  This 
4ET24A1  was  in  the  right  fre- 
quency range,  I  started  look- 
ing around  at  the  swap 
meets  and  asking  my  friends 
who  were  into  old  FM  equip- 
ment to  keep  an  eye  out  for 
this  model  for  me.  I  found 
out  later  that  CE  did  not 
make  too  many  of  these  A1  - 
type  strips  as  compared  with 
the  A2-type  strips.  I  finally 
found  a  4ET24A1  strip  at  an 
FM-equipment  auction  and 
paid  $20  for  it  complete 
with  all  the  tubes. 

After  cleaning  the  dirt  off 
the  unit  and  making  sure  it 
had  not  been  modified  or 
robbed  for  parts,  I  started 
the  conversion.  My  first  task 
was  to  order  a  crystal  from 
the  ICM  crystal  company  in 


Oklahoma  City.  Since  we 
need  a  407-MHz  local  oscil- 
lator and  the  transmitter 
strip  has  a  multiplier  of  36r 
the  crystal  frequency  needed 
is  113055  MHz.  When  order- 
ing the  crystal,  tell  ICM  that 
the  crystal  is  for  a  CE  model 
4ET24A1.  If  your  strip  has  a 
crystal  oven  or  if  you  can  get 
a  CE  crystal  oven,  tell  ICM 
that  the  crystal  will  be  used 
in  a  CE  oven. 

Modification 

The  modification  of  the 
transmitter  strip  is  very  easy. 
First,  remove  the  cover  over 
the  three  large  tubes  in  the 
caged-in  area.  This  is  done 
by  removing  one  screw  next 
to  the  MULT-4  test  point 
(see  Photo  A).  Next,  pull  off 
the  cover  starting  with  the 
end  over  the  2E26.  The  far 
end  of  the  cover  fits  under  a 
notch  in  the  output  filter 
Then,  f  indCI  71,  the  PA  grid- 
tuning  capacitor  of  the  last 
tube,  a  6907  Drill  a  3/16" 
hole  in  the  plate  that  C1 71  is 
mounted  on,  halfway  be- 
tween  C171  and  the  edge  of 
the  plate  closest  to  the  red 
test  point,  PA  CATH  [see 
Photo  A).  Next  using  a  small 
pair  of  wire  cutters,  cut  off 
the  capacitor  and  wire  going 
to  pin  4  of  the  6907  tube.  Pin 
4  is  right  under  C1 71, 

Prepare  a  three-foot 
length  of  RG-56-type  coax  by 
stripping  off  2  inches  of  the 
outside  rubber  jacket,  fol- 
lowed by  one  and  one  half 
inches  of  the  coax  braid. 
Next,  remove  VS  inch  of  the 
inner  insulation  from  one 
end  of  the  coax.  Prepare  the 
other  end  of  the  coax  to  ac- 
cept a  PL-259  coax  fitting 
with  the  adapter  ring  for  the 
RG-58  coax.  Push  the  center 
conductor  of  the  coax 
through  the  3/1 6"  hole  in  the 
plate  and  then  wrap  and 
solder  the  center  conductor 
to  pin  4  of  the  6907  tube 
under  C171.  Push  the  coax 
braid  down  around  the  3/16" 
hole  and  solder  the  braid  to 
the  plate. 

Find  the  cover  and,  using 
a  reamer  or  a  set  of  drill  bits, 
enlarge  the  vent  hole  in  the 
cover  that  is  closest  to  being 


right  over  where  the  3/16- 
inch  hole  is  in  the  plate 
when  the  cover  is  replaced 
Enlarge  this  hole  to  about  V4 
inch,  which  is  big  enough  to 
allow  the  coax  to  pass 
through  it,  Feed  the  coax 
through  the  hole  and  re- 
place the  cover  on  the  cage, 

Solder  a  PL-259  with  the 
adapter  to  the  end  of  the 
coax  cable  you  prepared 
earlier  Find  a  28-MHz  rf 
choke  coil  such  as  a  Miller 
RFC28  or  Ohmite  Z28. 
Solder  this  rf  choke  inside 
another  PL-259  coax  fitting. 
One  end  of  the  rf  choke 
goes  to  the  center  pin  of  the 
PL-259  and  the  other  end 
goes  to  the  outside  rear 
edge  of  the  PL-259.  Using  a 
UHF  coax  T -fitting,  connect 
the  new  cable  from  the  mix- 
er unit  and  the  coax  fitting 
with  the  rf  choke  inside  it  to 
the  T-f itting.  Later,  the  coax 
from  the  28-MHz  exciter  will 
connect  here  also. 

Caution:  The  rf  choke 
must  be  connected  or  dam- 
age could  result  to  your  ex- 
citer Check  the  rf  choke 
with  a  VOM  to  be  sure  it  is 
good,  after  soldering  to  the 
PL-259. 

Locate  the  socket  the 
crystal  oven  plugs  into  and 
cut  off  the  ground  wires  go- 
ing to  pin  5.  If  there  are  any 
other  wires  going  to  pin  5, 
cut  them  off  pin  5  also  and 
solder  them  to  ground  points. 
Next  remove  V108,  a12AU7/ 
6680  tube  It  will  not  be 
used.  If  any  other  tubes  are 
missing,  replace  them  per 
the  following  list: 


VI 01 

6BH6/6661 

VI 02 

bua 

V1CB 

6CL6 

VI 04 

2E26 

V105.  106 

6907/6252 

V107 

12AU7bfa80 

Install  the  crystal  in  the 
CE  oven  between  pins  4  and 
8;  then  plug  the  CE  oven  in- 
to the  8-pin  socket  on  the 
mixer.  If  an  oven  is  not  used, 
plug  the  crystal  into  pins  4 
and  6  on  the  8-pin  socket. 

Power  Supply 

Power  supply  connec- 
tions are  as  follows: 


Photo  B>  The  coax  from  the  28-Mit/  exciter  is  soldered  to 
pin  4  of  the  last  6907  tube  right  under  the  variable  capaci- 
tor, CI  71. 


•  Pins  1  and  2  are  not  used. 
Audio  input  for  FM 

•  Pin  3  to  ground.  Oscilla- 
tor-select channel  1  on  A11 
model. 

•  Pin  4  is  not  used.  Oscilla- 
tor-select channel  2  on  A11 
modeL 

•  Pin  5  to  +6  volts  dc 
keyed  on  transmit,  if  anten- 
na relay  is  used. 

•  Pin  6  to  6  volts  ac  or  dc  fil- 
ament supply  (not  used  if  12- 
volt  filament  supply  is  used). 

•  Pin  7  to  ground  {filament- 
return  lead  for  6-volt  fila- 
ment), (To  12  volts  ac  ordc  if 
12-volt  filament  supply  is 
used.) 

•  Pin  8  bias  supply,  —22 
volts  dc,  adjustable. 

•  Pin  9B+  final,  450  volts 
dc,  keyed  on  transmit. 

•  Pin  10  B  +  multiplier,  300 
volts  dc,  keyed  on  transmit, 

•  Pin  11  B  +  oscillator,  200 
volts  dc 

This  transmitter  strip  is 
normally  used  with  a  GE 
model  4EP4A  power  supply. 
This  is  the  same  supply  that 
is  used  on  GE  Progress-line 
repeater  stations.  Since 
many  older  2-meter  and 
440-MHz  repeaters  are  go- 
ing to  solid-state  equipment, 
some  of  these  power  sup- 
plies are  showing  up  at  auc- 
tions and  flea  markets  now. 
The  4EP4A  power  supply  is 
selling  for  about  $30  to  $40 
in  working  condition  See 
the  photos  of  the  complet- 


ed mixer  mounted  on  the 
power  supply  to  help  you 
recognize  the  power  supply 
at  the  flea  markets. 

When  using  the  4EP4A 
power  supply,  the  bias-sup- 
ply section  will  need  to  be 
modified  to  a  voltage-mult i 
plier-type  power  supply  in 
order  to  get  the  required 
—  22-volts-dc  bias.  See  the 
ARRL  Handbook  under 
power  supplies  for  circuits 
This  requires  only  the  addi- 
tion of  two  capacitors  and 
two  diodes. 

Here  are  the  terminal- 
strip  connections  on  the 
4EP4A  power  supply: 

•  Terminals  1,  2,  and  4:  not 
used  Audio  lines. 

•  Terminal  3:  key  to  ground 
on  transmit  PTT  line 

•  Terminal  5:  250  volts  dc 
"caution." 

•  Terminal  6:  to  ground 
channel  A  select  on  model 
A11, 

•  Terminal  7:  ground. 

•  Terminal  8:  63  ac  fila- 
ment line. 

•  Terminal  9:  one  side  of 
nO-V-ac  input. 

•  Terminals  10  and  11: 
other  side  of  110-V-ac  input 

•  Terminal  12:  not  used. 
Channel  B  select  on  model 

Aij.. 

•  Terminal  13:  not  used. 
Transmit  light  line. 

•  Terminal  14:  not  used 
Rec  mute  line. 

•  Terminals  15  and  16:  not 
used.  Spares. 
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26MHz  INPUT 
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If  you  have  a  model  A1 
unit  and  want  to  modify  it  to 
be  an  AH-type  unit  so  you 
can  switch  between  432  and 
435  MHz  at  the  flip  of  a 
switch,  send  me  an  SASE  for 
a  schematic. 

Install  a  10Ohm,  2-Watt 
resistor  in  another  PL-259, 
This  will  replace  the  PL-259 
with  the  rf  choke  for  the  bias 
setting  in  the  alignment  pro- 
cedure only. 

Alignment 

Replace  the  PL-259  with 
the  rf  choke  in  it  with  the 
PL-259  with  the  lOOhrn  re- 
sistor in  it  on  the  T-fitting. 
Connect  a  voltmeter  (2.5-volt 
scale)  to  where  the  exciter 
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Fig,  1.  Schematic. 

should  connect  on  the  T-fit- 
ting, Turn  on  the  power  sup- 
ply and,  after  a  few  minutes 
warm-up,  turn  on  the  B  + 
voltages.  Adjust  the  bias 
supply  until  you  just  start  to 
get  a  reading  on  the  volt- 
meter. This  indicates  that 
the  mixer  tube  is  just  start- 
ing to  draw  cathode  current. 
Remove  the  B+  voltages 
and  replace  the  PL-259  with 
the  rf  choke  in  it.  Do  not 
connect  the  exciter  yet  Turn 
the  variable  resistor  on  the 
side  of  the  cage  to  fully 
counterclockwise. 

Caution:  Do  not  key  the 
transmitter  for  more  than  30 
seconds  at  a  time  during  the 
entire  alignment  procedure. 

Connect   the    negative 


lead  of  the  voltmeter  to  the 
MULT-1  test  point  and  the 
positive  lead  to  ground.  Key 
the  B+  voltage  and  you 
should  see  a  reading  of 
about  1  volt.  This  shows  the 
oscillator  is  working.  Move 
the  negative  lead  to  the 
MULT-2  test  point  and  ad- 
just the  two  transformers  be- 
tween the  6U8  and  6CL6 
tubes  for  maximum  voltage 
on  the  voltmeter  (approxi- 
mately ,75  volts). 

Move  the  negative  lead  to 
the  MULT -3  test  point  and 
adjust  the  two  transformers 
between  the  6CL6  tube  and 
the  end  of  the  transmitter 
strip  for  the  maximum  volt- 
age (approximately  1.5 
volts).    Move   the   negative 


lead  to  the  MULT4  test 
point  on  the  top  of  the  cage 
next  to  the  2E26  tube.  Using 
a  nonconductive  screwdriv- 
er, adjust  CI 26,  the  2E26 
plate-tuning  capacitor,  for 
maximum  voltage  on  the 
meter    (approximately    2 

volts). 

Move  the  negative  lead  to 

the  test  point  marked  PA 
GRID.  This  is  near  where  the 
new  coax  cable  is  coming 
out  of  the  cage  and  the  test 
point  is  green  in  color  Using 
a  nonconductive  screwdriv- 
er, adjust  C129,  the  plate- 
tuning  capacitor  of  the  first 
6907  tube,  for  maximum 
voltage  by  putting  the 
screwdriver  through  the 
hole  in  the  cage  cover  and 
down  about  an  inch  to  en- 
gage the  plate-tuning  capac- 
itor. This  is  a  very  sensitive 
adjustment.  With  the  nega- 
tive lead  in  the  same  place, 
adjust  CI 71,  the  grid-tuning 
capacitor  of  the  mixer  tube, 
for  maximum  voltage  on  the 
meter.  C1 71  is  the  capacitor 
right  next  to  where  the  new 
coax  cable  comes  out  of  the 
cage  cover.  You  should 
repeak  C129  again. 

Connect  a  load  to  the  out- 
put of  the  transmitter  and 
connect  the  exciter  to  the 
coax  T-fitting.  You  may  want 
to  connect  a  good  UHF  watt- 
meter between  the  trans- 
mitter and  the  load,  I  sug- 
gest a  Bird  wattmeter  with  a 
25-Watt  200-500-MHz  ele- 
ment Connect  the  volt- 
meter with  the  negative  lead 
going  to  ground  and  the 
positive  lead  going  to  the 
test  point  marked  RF  at  the 
end  of  the  cage  area.  Re- 
member, do  not  key  the 
transmitter  for  more  than  30 
seconds  at  a  time  in  CW 
mode  or  you  could  burn  out 
R132,  a  6.8k  VS-W  resistor 
connected  to  the  screen  pin 
of  the  mixer  tube. 

Apply  about  10  Watts  of 
28-MHz  energy  from  your 
exciter  and  turn  the  B  +  volt- 
ages on.  Tune  C1 72,  the  mix- 
er-tube plate-tuning  capaci- 
tor, for  maximum  voltage  on 
the  meter.  Be  sure  you  use  a 
nonconductive  screwdriver 
and  place  it  down  through 
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You  can  DX  and  receive  weather 
charts  from  around  the  world. 

Tune  in  on  freeT  worldwide  government  weather  services, 
Some  transmitting  sites  even  send  weather  satellite  cloud 
cover  pictures! 

You've  heard  those  curious  facsimile 
sounds  while  tuning  through  the 
bands— now  capture  these  signals 
on  paper! 

Assemble  ALDElsTs  new  radiofacsimite  Weather  Chart 
Recorder  Kit,  hook  it  up  to  a  stable  HF  general -coverage 
receiver,  and  you're  on  your  way  to  enjoying  a  new  hobby 
activity  with  many  practical  applications.  Amateurs,  pilots, 
and  educators  can  now  receive  the  same  graphic  printouts 
of  high-quality,  detailed  Weather  charts  and  oceanographic 
data  used  by  commercial  and  government  personnel. 

Easy  to  assemble— Backed  by  the 
ALDEN  name. 

For  over  40  years,  ALDEN  has  led  the  way  in  the  design 
and  manufacture  of  the  finest  weather  facsimile  recording 
systems  delivered  to  customers  worldwide.  This  recorder 
kit  includes  pre-assembled  and  tested  circuit  boards  and 
mechanical  assemblies.  All  f  ft  together  In  a  durable,  attrac- 
tive case  that  adds  the  finishing  professional  touch. 

Buy  in  kit  form  and  save  $1,000! 

You  do  the  final  assembly.  You  save  $1 ,000.  Complete, 
easy-to-follow  illustrated  instructions  for  assembly, 
checkout,  and  operation.  And  ALDEN  backs  these  kits 
with  a  one- year  limited  warranty  on  all  parts. 


m 
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Easy  to  order 

Only  $995  for  the  complete  ALDEN  Weather 
Chart  Recorder  Kit  To  order,  fill  out  and  mail  the  coupon 
below.  For  cash  orders  enclose  a  check  or  money  order 
for  $995.  Add  $5  for  shipping  and  handfing  in  the  U.S. 
and  Canada  {for  Massachusetts  delivery,  add  $49.75 
sales  tax).  To  use  your  MasterCard  or  Visa  by  phone, 
call  (617)366-8851. 

ALDENELECTRONICS 

Washington  Street,  Westborough,  MA  01581     *2\* 


I 

I    NAME: 

CALLSIGN:  _ 


~i 


ADDRESS: 
CITY: 


STATE: 


ZIP: 


—  i 

D  I've  enclosed  a  check  or  money  order  for  $995.00  and  | 

$5.00  for  shipping  and  handling,  plus  applicable  sates  tax 


□  Charge  to:  □  MasterCard 

ACCOUNT  ft  (ALL  DIGITS) 


□  Visa 


■ 
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i 
i 

i 


CONTROL 

IN 

BASIC 
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FOR  $169.95 
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No  Need  For 

-Assembly  Language 
-Development  Station 
-Expensive  Test  Gear 

.    ;  Just  a  Terminal 


THE  JARR  Z8  BSC  CONTROLLER 
INCLUDES: 

*Tiny  Basic  Monitor  *RS-232  Serial  Line 

*Timer/Event  Counter         *14  Parallel  I/O  Lines 
*4K  User  Eprom  or  Ram       *  Expandability! 
*Over  200  Pages  of  Documentation 


FOR  INTERFACING  TO: 

*Sensors         'Displays        *Keyboards 
*Triacs  *Refays  *Switches 


*SCR's 
*A/D  &  D/A 


APPLICATIONS: 

"Heating  Control 
*Home  Security 
"Lighting  Control 
*Speech  Synthesis 


*  Programmable  Rotor  Controller 
*RTTY/CW  Control 
*Home  Automation 


With  the  Jarr  Z8  Controller,  1000's  of 
dedicated  microprocessor  control  applica- 
tions can  be  realized. 


Development  of  a  control  program  is  easy! 

By  utilizing  simple  BASIC  commands,  create  a  program 
to  accomplish  your  specific  task.  When  your  program 
does  what  you  want,  simply  download  from  RAM  to 
EPROM.  From,  then  on,  whenever  the  Z8  controller 
powers  up  it  will  automatically  execute  your  control  pro- 
gram. 


JARR  Z8  Controller  Peripherals: 

*Eprom  Programmeri/Cassette  Interface  (Model  # Z8-ECI) 
'24  Line  Parallel  I/O  Card  (Model  #Z8-PIO) 

*8  Channel  Relay  Control  Card  (Model  #  Z&VRCC) 

*2  Channel  Temperature  Sensing  Card  (Model  #  Z8-TSC) 

*  Breadboard  Interface  Card  {Model  #  Z8~  BIC) 

*  Speech  Synthesizer  Card  (Model  #  Z8-SSC) 

Call,  Write  or  Circle  reader  service  number 
for  detailed  information  on  the  JARR  Z8  Con- 
trol Family. 

JARR  CORPORATION 

'We  Make  Control  Easy" 


til 


9127  Benavides  SW 
Albuquerque,  N.M.  87105 

(505)831-0221   „zw 


the  hole  in  the  cover  of  the 
cage  to  engage  with  CI  72. 
This  is  a  very  sensitive  ad- 
justment. Adjust  the  two 
controls  on  the  output  filter 
at  the  end  of  the  cage  area, 
by  the  antenna  relay,  for 
maximum  voltage  on  the 
voltmeter  or  maximum  out- 
put on  the  wattmeter.  Go 
back  and  readjust  C172 
again  for  maximum  output. 
I  suggest  that  you  take  the 
output  power  right  from  the 
filter  output  connector  with- 
out going  through  the  anten- 
na relay.  You  should  go 
back  and  adjust  C171  (PA 
GRID)  again  for  maximum 
output. 

Turn  R135,  the  variable 
resistor  on  the  side  of  the 
cage,  fully  clockwise  again. 
Increase  the  28-MHz  input 
power  up  to  20  to  25  Watts 
and  you  should  get  between 
8  and  12  Watts  out  of  the 
mixer  at  435  MHz,  This  com- 
pletes the  alignment  pro- 
cedure. 


Operation 

You  may  connect  the  mix- 
er directly  to  the  antenna  or 
run  the  output  of  the  mixer 
into  an  amplifier.  I  have 
used  this  mixer  on  432  MHz 
with  a  4CX250B  amplifier  to 
win  many  ARRL  VHF  con- 
tests in  the  Pacific  Division. 
I  have  also  used  its  prede- 
cessor, the  A2  version  of  the 
transmitter  strip,  to  make 
over  500  contacts  on  OSCAR 
7,  mode  B. 

As  you  can  see,  this  is  an 
inexpensive  way  to  get  a 
435-MHz  SSB  signal  on  the 
air  to  input  OSCAR  Phase  III. 
If  you  would  like  to  use  this 
same  unit  on  432  SSB,  sub- 
stitute a  crystal  with  a  fre- 
quency of  11 .2222  MHz  and 
follow  the  same  alignment 
procedure  as  before.  I  hope 
this  article  will  help  many 
more  stations  get  on  OSCAR 
that  would  not  have  be- 
cause of  the  high  cost  of 
new  equipment.  I 


AT  LAST! 

Thfs  service  will  be  available  nationally.  Lab  tested  &  time  proven 
modifications  professionally  installed  in  your  amateur  Handy-Talkie  2M, 
220T  440h  MH2  transceiver  by  Henry  Radios  warranty  technicians 

(KNOWN  AS  "A&W  PRODUCTIONS") 


HAVE  ALL  PL  TONES  AVAILABLE  AT  YOUR  FINGER  TIPS 


Outboard  the  dtp  switch!  Have  it  neatly  inlay ed 
into  the  back  paver  of  your  Handy- Talkie  making 
all  32  PL  Tones  Selectable-  at  a  moment's 
notice. 

$25  Got  your  own  PL?  Send  it  to  us  with  your 
Handy-Talkla  unit  and  we  do  I  he  professional 

installation  for  you, 

£55  We  will  install  a  n aw  PL  and  inlay  the  dtp 
switch  into  the  back  cover  of  your  Hantfy-TaEkie 
ready  to  operate. 

Send  us  your  Handy-Talkie  unit  and  a  check  or 
money  order  plus  $3.50  for  shipping  and  hand- 
ling payable  to  A&W  PRODUCTIONS,  INC. 


For  TEMPO  units  the  dip  switch  is  inlay ed  Into 
the  Puah-to-Talk  bar.  The  TEMPO  S-15  will 

have  the  dip  switch  inlayed  Into  the  back  cover, 

$45  We  wi  II  inslal  I  a  N  E W  BATTE  R Y  B  E ATE  R 
inyourTEMPOS-^S-2,  B-4,  S-5  READY  to 

operate.  Your  New  Battery  Beater  will  use  the 
same  jack  as  Ihe  charger  with  no  new  holes  and 
regulation  circuits  built  fntq  unit.  Comes  with 
Cigar  Lighter  Adapter  with  internal  fuse. 

CON  TACT  AS  W  PR  O  D  UCTI O  NS  FOtt  S  FE- 
CIAL MODIFICATIONS  YOU  MAY  WANT 
TO  HAVE  DONE.  WE  SPECIALIZE  IN  THE 
TEMPO  HANDY-TALKIES. 


WE  ARE  AN  OFFICIAL  "TEMPO"  REPAIR  STATION 
AIL  WORK  GUARANTEED  FOR  30  DAYS,  SEND  VOUR  HANdV-TALKIE  ANDACHECKQR  MONEY 


ORDER  TO. 


y\iHPRODUC  TIONS 

Jg^^mm  W    mm   3305  Pico  Blvd..  Santa  Monica 
J^  California  QOdClfi  /?1?tl  fi?^01  tn 


^164 


California  90405  (213)  &2B-9310 
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ICOM 


HF  Transceivers:  Regular  SALE 

IC-720A  9-band  Xcvr/J-30  MHz  Rcvr  $1349.00  1099 

FL-32  500  Hz  CW  filter 59  50 

FL-34  5  2  KHz  AM  filter ....     49,50 

MB-5  MoMe  mount .;..,....*..*.;     19  50 


IC-740*  $50  REBATE 

Low  AES  Price  +  $$  back  from  ICOM 

Hurry!  -  offer  ends  March  31$tr  1983 


RegrWr 

IC-740  9  band  ZOOw  PEP  Xcvr „.  $1099.00 

EX-238  Internal  power  supply ...... ..  159.D0 

EX-241  Marker  unit 20,00 

EX-242  FMunit 39,00 

EX-243  Electronic  keyer  untt 50.00 

FL-44  455  KHz  SSB  fitter  .„.. ...  159.00 

FL-45  9  MHz  500  f\z  CW fiBter „,  5950 

FL54  9  MHz  270  Hz  CW  filter,.  ......  47-50 

FL-52  455  KHz  500  Hz  CW  filter  .....  96.50 

Fl  53  455  KH*  250  Hz  CW  filter 96  50 

EX254  Mobile  mount,. ...... „• M 

HM-10  Mobile  scan  microphone......  39  50 


SALE 
949** 
149" 


129'* 


89" 

89" 


IC-730  8-oand  200w  KP  Xcvr  w/mic ... 
FL-30  SSB  filter  (passband  tuning)... 

fL  44  455  KHz  SSB  filter 

FL-45  500  Hz  CW  Niter .., 

EX-195  Marker  unit , 

EK  202  LDA  interface;  730/2KL/AH  1 

EX-203  150  Hz  CW  audio  filter 

EX- 205  Trans  verier  switching  unit ... 
HAI-10  Mobile  scan  microphone 

Common  accessories  -  720/740/730 
PS  15  External  20A  power  supply 

EJM44  Adaptor,  CFI /PS- 15. 

CF-1  Cooling  fan  tor  PS- 15 
PS- 20  20A  switching  ps  wr/speaker .. 

CM  Adaptor;  HF  radio  to  PS-20 

CF-1  Coding  fan  for  PS-20. 

SM-5  8pm  eiectret  desk  mic 

SP  3  External  speaker 

Speaker /phone  patch  (specify  radio)... 
AT  100  1 00 w  8  ba n d  a u to m a t to  a nt  tune r 
AT-500  500w  9-band  automatic  ant  tuner 
AH-1  5*band  mobile  ant  w/tuner .. 


Regular  SALE 
$829.00  649^- 

59.50 
159.00129" 

59.50 

39.00 

27.50 

39.00 

29.00 

39.50 


n«iii  ■■■ 


Regular 

S  149,00 

6.50 

45,00 

229  00 

1000 

45.00 

39.00 

49.50 

B9.00 

349.00 

449.00 

289.00 


SALE 
134" 


mp 


12^' 

2W> 
259" 


lit  linear  Amplifier  Regular  SALE 

IC-2KL  160-15m/WARC  solid  state  linear  1795.00  1299 


VHF/UHF  Mutti-modes:  Regular 

IC-2S1A  2m  FM/SSB/CW  Xcur/AC  ps.,,  $749  00 

IC-551D  80w  6m  Xcvr.. .„..„ 699.00 

PS-20  20A  switching  ps/spkr „  229.00 

CF-1  Cooling  fan  for  PS-20 45.00 

EX-106  FM  adaptor. 125.00 

IC-451A  43M4Q  SSB/FM/CW  Xcvr/ps  899.00 

l(M5lA/High44Q-450  MHz  Xcvr/ps      899.00 

AG-1  15  db  preamp  for  IC  451A. 89  00 

IC  290H  25w  2m  SS8/FM  Xcvr.  HP  mic    549.00 
IC  560  10w6mSSB/FM/CWXcvr......   489  00 

IC-490A  10w  430-440  SSB/FM/CW  Xcvr  649  00 


SALE 
599" 

599" 
199" 

112" 

769" 

769** 
79" 

489" 
439" 

579" 


VHF/UHF  FM:  Regular  SALE 

IC-25A  Compact  25w  2m  Xcvr/TTPmic$349  00  299" 

IC45A  lOw  440  FM,  TTP  mic 39900359" 

EX-270  CTCSS  encoder  for  IC  45A  ...        FBA 


IC-22U  lOw  2m  FM  non-digital  Xcvr-... 
EX- 199  Remote  frequency  selector .. 

VHF/UHF  Portab/es; 

IC-202S  2m  port   SSB  Xcvr,  3w  PEP 

IC  505  3/10w  6m  port   SSS/CW  Xcvr 

BP-1D  Internal  mead  battery  pack,.. 

BC-15  AC  charger 

EX-248  FM  unit... 

LC-10  Leather  case 

tC-402  432  port  SSB  Xcvr,  3w  PEP.... 

Amplifiers  for  portable 

IC  20L  2m  amp.  10*  PEP  or  FM 

IC-30L  432  amp.  lOw  PEP/fM ,. 


1299.00  249" 
35.00 

Regular  SALE 
1279.00  249a* 

449.00  399" 
79.50 
.„  12  50 
...  49.50 
...  34.95 
...    389  00  349" 

Regular  SALE 
...  98.00  89" 
...    1D5O0   94" 


n     "T 
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-  $53 


Shortwave  receiver;  Regular  SALE 

R-70  100KHz-30MHz  digital  receiver...  $749.00  649" 


EX-257  FMunit 

EX-261  Transceiwe  interface;  72DA*„ 

FL-44  455  KHz  SSB  filter „,„ 

FL-S3  9  MHz  250  Hz  CW  filter 

SP-3  External  speaker. . 

EX-254  Mobile  mount... 


TBA 

T8A 
159  00  129" 

TBA 
4950 

TBA 


AES  STORE  HOURS 

Mon.  thru  Fri.  9-5:30;  Sat.  9-3 

E-X-P-A-N-D-E-0  WATS  HOURS 

Milwaukee  WATS  line  1-800-558-0411  answered 
evenings  until  8:00  pm(  Monday  thru  Thursday. 

Please  use  WATS  line  for  Placing  Orders. 

For  other  information,  etc.  please  use  Regular  line. 


ICOM  Handhelds 

Th*  Transceivers.  The  1C-2A  features 
lull  coverage  of  the  2  meter  ham  band 
The  IC  3A  covers  220  to  224  99  Mhz, 
and  the  IC-4A,  440  to  449  995  Mru. 
Each  comes  with  BP-3  rechargable 
battery,  AC  wall  charger,  flea  antenna, 
earphone,  wrist  strap,  and  belt  clip. 
Accessories  are  interchangahle.  Slide 
on,  removable  battery  pack  allows 
quick  change  and  may  be  charged 
while  removed  from  transceiver. 

2  meters  Regular  SALE 

IC-2A  .15/1  5w  2m  HT/batt/wall  cgr  $239  50  214,s 
IC-2AT  .15/1,5*  2m  HT/batt/cgr/TTP...  269  50  2191* 
220  MHz: 

IC  220  HT/batt'  wall  cp... ..  269  95  229" 

IC-3AT  15/L5*  220  HT/batt/cgr/TTP  299.95  239" 
440  MHz: 

IC-4A  .15/1 5w  440  W/batt/walJ  cgr...  269  95  229** 
IC-4AT  .15/L5w  440  Hr/batt/cgr/TTP  299.95  239*5 
Hand-held  Accessories:  Regular 

BC-25U  Eitra  15-hour  wall  charger ,_.  $10°° 

BC-30  l/15hour  drop  in  charger  for  6^2/3/5^^69°° 
BP-2*  450  ma.  ?.2v  Iw  extended  time  battery. „...  39" 

BP-3  Extra  standard  250ma  8.4v  1.5w  battery 29" 

BP  4  Alkaline  battery  case 125Q 

BP-5'  450  ma,  10.8v  2.3w  high  power  battery 4950 

*BC-3Q  required  to  charge  BP-2  &  BP-5 

FA-2  Extra  2m  flexible  antenna 10°D 

CA-2  Telescoping  U-wave  2m  antenna 10°° 

CA-5  %-wave  telescofwng  2m  antenna „. .„_.  18" 

CA-3    Extra  220  flexible  antenna . ,„„.,.„„*, 95? 

CA-4  Extra  440  flexible  antenna 912 

CP-1  Ogatette  Ifghter  receptacle  charger  for  BP-3.,,.  9* 

DC-1  DC  operation  moduie 17» 

HM'9  Speaker/microphone 34* 

LC-2A  Leather  case  without  TTP  cutout. ..34" 

LC-2AT  Leather  case  with  HP  cutout 343- 

ML-1  2m  Z3/10w  HT  amplifier  {Reg.  S89)....  SALE  79** 

Marine  band: 

IC-M12  12  ch  Marine  hand-held    SPECIAL  $199*s 

Misc.  jccesior/es.  Regular 

24-PP  24  pin  accessory  plug $    Am 

8C-10A  Memory  back  up;  551/720/730/740 8*D 

BC-20  Nicads  &  DC-DC  charger  for  portables 57" 

BU-1  Memory  back-up;  25A/290A/490A 3875 

EX-2  Relay  box  w/marker;  720A/730/701 34°° 

HM-3  Deluxe  mobile  microphone  (specify  radio)  ..17M 

HIH-5  Noise  canx  mobile  mtcrophone,  4  pin „3450 

Hi-7  Amplified  mobile  microphone,  8  pin 2900 

HM  S  Touch-tone  mic,  255A/260A.  8  ptn ...49" 

HM-10  Scan  mic  ;  255A/260A/290A/25A 3^* 

HP-1  Headphones.. ..».„ 34** 

IC-3PS  Power  supply  for  ports.  (Reg  $95)... SALE  89*5 

Si-2  4  p*n  eiectret  desk  microphone:  55 JO 39™ 

SM~5  pin  eiectret  desk  mrc:  251A/451A 39°° 

SP-4  Remote  speaker  for  portables 24" 

Speaker/phone  pater),  specify  (Reg  $139J.,*SALE  129" 


Order  Toll  Free:  1-800-558-0411 


in  Wisconsin  (outside  Milwaukee  Metro  Area) 

1 -800-242-51 95 


T 


i 


*il 


Inc. 


4828  W.  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 


AES  BRANCH  STORES 


WICKUFFE,  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1-800-362-0290 

g^,de  1-800-321-3594 


ORLANDO.  Fia.  32803 

621  Commonwealth  Ave, 

Phone  (305)  894  3238 

Fla.  WATS  1-800-432-9424 


CLEARWATER,  Fla.  33575     LAS  VEGAS.  Nev,  89106 


1898  Drew  Street 

Phone  (813)  461-4267 

No  In  State  WATS 


1-800-321-3594    Ke  1-800-327-1917       No  Nationwide  WATS 


1072  N,  Rancho  Drive 

Phone  (702)647-3114 

No  In-State  WATS 

S^ddae  1-800-634-6227 


Associate  Store 

CHICAGO.  Illinois  60630 

ERICKS0N  COMMUNICATIONS 

5456  N.  Milwaukee  Avenue 

Phone  (312)  631-5181 

SfiSJlr  1-800-621-5802 
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Been  wondering  what 
those  "chirp-chirp"  signals 
were  around  14075?  They're 
AMTOR  AMateur  Teleprint- 
ing Oyer  Radio.  European 
hams  have  been  enjoying 
the  benefits  of  error  free  RTTY 
for  sometime.  (Its  a  must  for 
commercial  Maritime  traffic.) 
Now,  U.S.  Amateurs  are  on  the 
threshold  of  a  new  era  of 
RTTY. 

Old  problems  of  QRM, 
QRN,  &  QSB  are  gone!  If  a  pro- 
pagation path  exists,  AMTOR 
will  get  the  message  thru  — 
with  no  "hits"  —  "newspaper" 
perfect  copy! 

Two  modes  are  avail- 
able; AMTOR  mode  A 
transmits  a  three  character 
block  specially  coded  so  that 
the  receiving  station  can  re- 


cognize an  error.  The  three 
character  block  is  repeated 
until  the  receiving  station 
confirms  reception  by  reply- 
ing with  the  proper  control 
code  signal.  Flawless  print  is 
possible  with  this  "hand- 
shake" style  operation. 

Mode  B,  TEC"  or  Forward 
Error  Correction,  is  actually  a 
time  diversity  mode  where 
text  is  repeated  and  inter- 
mixed in  the  transmission. 
The  receiving  station  un- 
scrambles it  and  prints  the 
clear  text.  This  "broadcast1' 
mode  allows  more  than  two 
stations  to  communicate.  It's 
more  effective  than  conven- 
tional Baudot  or  ASCII,  but 
not  as  reliable  as  AMTOR 
mode  A. 

The  actual  DATA  transfer 
in  either  AMTOR  mode  is 


nominally  equivalent  to  con- 
ventional RTTY  at  SO  baud 
or  66  WPM, 

A  receive  only  "listen" 
mode  is  also  available  for 
reception  of  mode  A  data  by 
a  station  not  directly  in- 
volved in  the  "hand-shake" 
communication- 
Start  with  a  new  AMTOR 
ACT-1,  ATR-68OO,  or  update 
your  present  system. 

Micxolog  is  ready  with 
AMTOR!  Give  us  a  "chirp"  at 
Microlog  Corporation,  18713 
Mooney  Drive,  Gaithersburg, 

MD  20879.  TEL  (301)  258-8400. 
TELEX  908153 


MICROLOG 
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flKMDE,  WHAT  IS  IT? 


AMTOR,  AMateur  Tele- 
printing Over  Radio  will 
change  the  way  you  communi- 
cate. AMTOR  is  both  a  code  and 
a  method.  This  radically  differ- 
ent HTTY  system  can  provide 
virtually  error-free  copy  under 
conditions  that  you  wouldn't 
even  attempt  with  conventional 
Baudot  or  ASCII*  It  is,  in  fact, 
the  most  well  thought-out  com- 
munication code  since  Sam 
Morse  pounded  brass.  Every 
facet  is  designed  to  overcome 
the  real-world  problems  of 
fading,  noise  and  interference. 


THE  METHOD: 

There  are  two  variations, 
namely  modes  A  &  B  (clever 
names  eh?).  In  describing  mode 
A,  imagine  the  time  wasted  with 
lengthy  repeats  of  whole  messages 
just  to  correct  a  few  errors,  or  the 
uncertainty  of  whether  your  traffic 
got  through.  How  many  times  has 
one  of  your  long  dissertations 
been  lost  when  the  band  folds? 
AMTOR  mode  A  shortens  each 
"message"  to  only  three 
characters.  The  sending  station 
(Tx)  transmits  this  "block"  of  three 
then  goes  to  receive  so  that  recep- 
tion can  be  confirmed  by  the 
receiving  station  (Rx).  This  is  ac- 
complished by  the  Rx  transmitting 
a  short  "control  signal"  back  to 
the  Tx,  Upon  confirmation,  Tx 
sends  the  next  three  character 
block.  If  not  confirmed,  the  same 
block  is  repeated  again,  and  again 
until  it's  perfect,  or  the  computer 
decides  it's  not  possible.  As  you 
can  guess,  this  eliminates  the 
necessity  to  type  out  repeats  such 
as  name,  call  etc.    Signal  reports 
are  also  redundant  because  you 


can  tell  by  the  number  of  repeats 
requested  how  well  you're  being 
copied!    Even  deep  fades  just  slow 
down  the  traffic  a  bit  until  the 
signal  recovers  and  copy  resumes. 
All  without  the  usual  "garbage" 
print  typical  of  poor  conditions.  A 
special  "over'f  sequence  reverses 
Rx  and  Tx  roles. 

THE  AMTOR  CODE: 

Your  next  logical  question 
will  be  "How  does  the  Rx  know  it 
got  a  good  block  or  not?"  The 
answer  lies  in  the  code  itself.  The 
AMTOR  code  is  neither  Baudot 
nor  ASCII.  On  the  contrary,  it  is  a 
"synchronous"  code  without  start 
or  stop  bits,  (Makes  the  computer 
work  a  little  harder!)  There  are 
seven  "BITS"  per  character,  and 
always  a  constant  3  to  4  ratio  of 
mark  /  space.  This  fixed  ratio 
allows  the  Rx  to  determine  good 
or  bad  data.  (It  is  possible  for  two 
bits  to  reverse,  0  to  1,  and  1  to  0f 
but  the  probability  is  extremely 
low  !)  This  "double  parity"  limits 
the  number  of  combinations  to  35, 
which  is  directly  compatible  with 
the  current  Baudot  character  set. 

Tx/Rx  TIMING: 

The  continuous  switching 
from  receive  to  transmit  makes 
some  critical  demands  on  the 
radio,  because  each  three 
character  block  is  sent  in  210 
MSec.,  (21  bits  at  100  baud).   The 
confirming  control  sign  ad  falls  in 
the  next  240  MSec,  usually  after  a 
10  to  20  MSec.  delay  for  a  total 
time  of  450  MSec,    (This  explains 
the  familiar  "chirp-chirp"  signal  of 
about  2  per  second  that  you  hear.) 
The  radio  must  fully  recover  from 
transmit  to  receive  in  less  than  10 
MSec.    Generally,  QSK  rigs  and 
most  of  the  current  crop  of  radios 
can  handle  it.    Some  might  re- 
quire an  AGC  tweak  etc.    A  sim- 
ple method  is  to  use  a  separate 
receiver-   That's  the  way  a  lot  of 
commercial  ships  do  it.    Informa- 
tion on  individual  rigs  will  be 
made  available  as  we  go. 


PROPAGATION  TIMING: 

The  timing  requirement  also 
limits  the  total  distance  that  can 
be  traversed  due  to  propagation 
delays  out  and  back.    Simply  put, 

"long-path"  is  out!    But  direct 
short  path  up  to  one-half  the 
earth's  circumference  is  easily  ac- 
complished within  the  240  MSec. 
time  frame. 


MODE  B,  FEC: 

So  far  we've  been  discussing 
AMTOR  mode  A.  The  second, 
mode  B,  or  Forward  Error  Correc- 
tion mode  is  useful  for  bulletins  or 
round  tables.  The  same  7  bit  syn- 
chronous code  is  used,  but  each 
character  is  transmitted  twice, 
separated  in  time  and  inter-mixed. 
Hence  the  term  "Time  Diversity  " 
is  applicable.  The  transmission  is 
continuous,  with  no  hand-shake 
just  as  standard  Baudot  or  ASCII 
is  sent.  (FEC  sounds  more 
rhythmically  flowing  than  Baudot 
with  its  periodic  start/stop  bits.) 
The  receiving  stations  recompile 
the  data  and  display  only  the  clear 
text.  The  same  3:4  mark/space 
ratio  determines  valid  characters. 


COMPUTER  TRICKS: 

By  definition,  in  mode  A,  an 
entire  block  of  3,  7-bit  characters, 
or  21  synchronous  bits  must  be 
received,  all  with  the  proper  3:4 
ratio  to  be  considered  valid.  In 
our  system,  if  any  characters  axe 
valid,  we  save  them  and  ask  for  a 
repeat.  Chances  are,  the  missing 
characters  will  be  recovered  in 
the  next  block.  By  accumulating 
characters,  the  "thruput"  (com- 
puter jargon!)  is  significantly  in- 
creased under  poor  operating 
conditions.  Also,  if  signals  do 
drop  out  entirely,  we  repeat  for  32 
tries  before  we  discontinue. 
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Up  and  Coming: 
Direct-Broadcast  Satellites 

Part  II  looks  at  the  technical  problems  with  communications 
at  12  GHz,  which  may  be  offset  by  the  advantages. 


Jimoths  Daniel  N8RK 
7  Peabady  Drive 
Oxford  OH  45056 


Hams  love  a  challenge* 
Why  else  would  they 
erect  200  foot  towers,  en- 
dure cold  mountaintops,  or 
spend  hours  designing  and 
building  the  ultimate  receiv- 
er? The  current  generation 
of  satellite  television  was  a 
natural  attraction  for  hams. 
Dedicated  to  doing  more 
with  less,  electronics  hobby- 
ists took  on  the  TVRO  chal- 
lenge and  ended  up  creating 
a  new  home-entertainment 
industry. 


Will  the  1980s  version  of 
spacecasting,      Direct - 

Broadcast  Satellites  (DBS), 
offer  the  same  kind  of  op- 
portunity that  beckoned 
TVRO  pioneers  like 
W5KHT,  W6HD,  K4AWB, 
and  N6TX?  The  first  part  of 
this  article,  in  last  month's 
73,  concluded  that  DBS 
holds  a  different  kind  of 
promise.  The  presence  of 
large,  technically-advanced 
companies  is  likely  to  dis- 
courage garage-style  entre- 
preneurs. But  what  about  the 
basement  tinkerer?  For  him, 
DBS  could  be  a  challenge 
par  excellence. 

This  is  not  a  'how  to"  arti- 
cle. With  DBS  service 
planned  to  begin  in  the  mid 


M  r 


DIAWETEft    IN   METERS 


Fig.  7.  The  gain  oi  a  dish  antenna  depends  on  the  frequency 
of  operation  and  its  efficiency:  A  one-meter  dish  has  10  dB 
more  gain  at  12  GHz  than  it  has  at  4  GHz,  provided  efficiency 
remains  the  same, 
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to  late  1980s,  it  would  be 
premature  to  start  manufac- 
turing circuit  boards,  But  if 
you  have  already  mastered 
the  reception  of  present-day 
4-GHz  satellite  signals,  then 
consider  taking  on  the  chal- 
lenge of  receiving  12-CHz 
signals  from  one  of  the 
"communications"  satel- 
lites already  in  orbit  or  soon 
to  be  launched.  Though  no 
hobbyist  has  publicly  an- 
nounced such  an  accom- 
plishment, an  examination 
of  the  technical  parameters 
will  show  that  it  is  doable. 

Why  12CHz? 

The  choice  of  12  GHz  for 
DBS  is  not  as  baffling  as  it 
may  first  appear,  Perhaps 
the  most  important  reason 
behind  12  GHz  is  the  need 
for  small  inexpensive  re- 
ceive antennas.  Fig.  1  shows 
that  a  dish,  one  meter  in 
diameter,  has  roughly  30  dB 
of  gain  at  4  GHz,  making  it 
far  too  small  for  catching 
satellite  TV  signals  on  that 
band,  The  same  dish  has 
about  40  dB  of  gain  at 
12  GHz,  A  dish  antenna's 
gain  at  a  particular  frequen- 
cy rs  proportional  to  the 
reciprocal  of  the  wave* 
length  squared,  hence  the 
increase  of  10  dB. 

A  second  argument  for  12 
GHz  centers  on  the  ability 
to   use   larger   bandwidths. 


DBS  proponents  have  sug- 
gested using  signals  with 
bandwidths  as  wide  as  400 
MHz.  The  tenfold  increase 
over  4-GHz  signal  band- 
widths  holds  some  exciting 
possibilities.  We  might  be 
treated  to  high  resolution 
video  and  have  our  choice 
of  several  different  audio 
channels! 

The  technical  attractions 
of  the  12-GHz  Ku-band  are 
accompanied  by  some  sub- 
stantial drawbacks.  While 
much  of  the  theory  that 
works  at  4  GHz  holds  true  at 
12  GHz,  actual  Ku-band 
components  require  another 
magnitude  of  precision. 
Consider  that  a  Ku-band  sig- 
nal has  a  freespace  wave- 
length that  is  less  than  one 
inch  long.  At  these  frequen- 
cies, hardline  gives  way  to 
waveguide  and  suitable  mi- 
crowave transistors,  when 
available,  cost  in  the  hun- 
dreds rather  than  the  tens  of 
dollars. 

The  Satellites 

DBS  planners  have  laid 
the  groundwork  for  a  multi- 
satellite  network  Depend- 
ing on  the  proposal,  there 
will  be  either  three  or  four 
geosynchronous  spacecraft, 
each  one  beaming  to  a 
separate  region  of  the  US. 
The  multi-satellite  approach 
offers  two  advantages  over 


the  current  system  of  using  a 
single  satellite  to  blanket 
the  country. 

First,    by    concentrating 

the  satellite's  signal  on  a 
smaller  area,  the  cost  and 
complexity  of  receivers  can 
be  lessened.  When  the  an- 
tenna-size limitation,  re- 
ceiver-noise performance, 
and  the  substantial  path  loss 
(approximately  205  dB)  are 
weighed  against  the  need 
for  snow-free  pictures,  it  be- 
comes clear  that  the  new 
satellites  must  have  an  ef- 
fective radiated  power  far 
greater  than  the  30-  to 
35-dBW  signals  emanating 
from  the  4-CHz  satellite-TV 
birds,  Ku-band  DBS  signals 
will  probably  exceed  50 
dBW  and  may  even  ap- 
proach 65  dBW  A  satellite 
capable  of  covering  the 
continental  US  with  that 
kind  of  signal  would  need 
close  to  1000  Watts  of  out- 
put power,  severely  taxing 
the  weight  and  power- 
supply  limitations  for 
spacecraft. 

How    do    spacecasting 

transmitters  generate  high- 
powered  microwave  sig- 
nals? The  answer  is,  very 
carefully.  Traveling-wave 
tube  amplifiers  (TWTAs)  are 
used,  often  in  groups  of  two 
or  more  since  the  largest 
single  unit  can  generate  no 
more  than  a  couple  of  hun- 
dred Watts  TWTAs,  like 
amplifiers  for  ham  radio, 
can  fail  at  the  worst  time. 
The  world's  first  direct- 
broadcast  satellite,  a  Japa- 
nese experimental  space- 
craft, had  a  shortened  life 
due  to  TWTA  problems.  The 
push  is  now  on  to  build  high- 
er power  TWTAs  and  im- 
prove satellite  power  gener- 
ation and  cooling  systems. 

A  second  drawback  to  the 
single-satellite  approach 
stems  from  biannual 
eclipses  where  the  Earth  pre- 
vents the  sun's  rays  from 
reaching  a  satellite's  solar 
cells.  The  satellite  must 
cease  transmitting  or  rely  on 
heavy  and  expensive  stor- 
age batteries.  Rejecting  the 
second  alternative,  it  may 
be  possible  to  place  the  sat- 


ellite in  an  orbital  location 

that  causes  the  blackout  to 
occur  at  an  hour  when  few 
people  expect  television  ser- 
vice. But;  as  Harley  Radin 
pointed  out  in  the  August, 
1982,  issue  of  Satellite  Com- 
munications, such  a  location 
would  be  over  the  Pacific 
Ocean  and  impractical  for 
east  coast  reception. 

With  the  single-satellite 
approach  presenting  prob- 
lems at  every  turn,  planners 
have  suggested  a  multi-satel* 
lite  system  where  each  craft 
would  serve  either  one- 
fourth  or  one-third  of  the 
continental  US,  In  arguing 
for  the  three-satellite  ap- 
proach, Radin  questions  the 
need  to  match  program 
times  with  the  national  time 
zones,  a  feature  of  the  four- 
bird  proposal  Instead,  he 
suggests  that  using  only 
three  satellites  will  reduce 
the  overall  cost  [satellites 
are  expected  to  cost  in  the 
$10Q-million  range)  and 
make  better  use  of  the  fre- 
quency spectrum  and  or- 
bital space. 

Should  DBS  become  a 
money-maker,  two  addi- 
tional problems  may  devel- 
op. First,  there  is  a  limited 
number  of  ways  to  launch  a 
satellite.  Companies  that 
counted  on  the  European 
Space  Agency's  Ariane 
launcher  are  beginning  to 
have  second  thoughts,  and 
the  best  alternative,  the  US 
Space  Shuttle,  is  almost 
completely  booked  through 
the  mid-1980s. 

If  a  large  number  of  satel- 
lites do  end  up  in  orbit,  it 
could  present  problems  on 
the  receiving  end.  Dish  an- 
tennas are  limited  to  a  very 
narrow  beamwidth — about 
3  degrees — and  may  need  to 
be  rotated  to  receive  signals 
from  different  satellites  If 
motorized  antennas  prove 
too  costly,  an  electronical fy- 
steered  "flat"  array  could  be 
introduced. 

Receiver  Performance 

The  plight  of  satellite-re- 
ceiver designers  is  best  ex- 
pressed by  the  old  saying, 
'He  robs  Peter  to  pay  Paul 


*AVE  GUIDE 


t  l*-F  AMD 


LOCAL 
^\-.       1G5CU-LA,TQR 


Fig.  2.  The  NHK  Corporation  of  Japan  receiver,  described  in 
the  January /February,  1982,  issue  of  High  Technology,  uses 
direct  conversion  for  low  cost  and  a  reasonably  good  noise 
figure. 


The  tradeoff  is  between  re- 
ceiver-noise performance 
and  antenna  size,  It  boils 
down  to  getting  acceptable 
performance  at  a  reason- 
able cost.  Acceptable  per- 
formance is  usually  equated 
with  a  carrierto-noise  ratio 
[ON) of  at  least  10  dB.  While 
1 0-d  B  C/N  may  not  be  studio 
quality,  it  does  ensure 
reasonably  snow-  or  spark- 
lie-free  pictures,  DBS  back- 
ers realize  that  their  signals 
must  compete  favorably 
with  conventional  broad- 
casting and  cable  TV  if  they 
are  to  stand  a  ghost  of  a 
chance. 

For  an  in<lepth  look  at 
the  "rob  Peter,  pay  Paul"  di- 
lemma, read  Stephen  Gib- 
son's "How  Big  a  Dish?"  in 
the  November,  1 981 ,  73,  The 
culprit,  as  Gibson  points 
out  is  noise. 

In  his  article,  "Direct  Sat- 
ellite TV:  The  12  GHz 
Challenge"  {High  Technolo- 
gy, January/February,  19821 
James  Fawcette  outlined 
three  approaches  to  build- 
ing receivers.  The  first  and 
perhaps  most  startling  meth- 
od (shown  in  Fig.  2)  is  direct 
conversion,  developed  by 
the  Japanese  broadcasting 
giant  NHK,  Akin  to  the 
simplest  of  ham  receivers, 
the  NHK  design  features  a 
very  low  manufacturing 
cost.  The  signal  goes  from 
the  antenna  to  a  diode  mixer 
via  waveguide.  There  is  no 
low-noise  preamplifier 
stage.  Fawcette  cites  an 
NHK  claim  of  a  3,4-dB  noise 
figure  and  30OA4H*  band- 
width! 

A  more  traditional  ap- 
proach to  receiver  design 
centers  on  a  lowmoise  pre- 


amplifier circuit  operating 
at  12  GHz.  Like  the  current 
4-GHz  gear,  several  gallium 
arsenide  (GaAs)  field-effect 
transistors  (FETs)  are  chosen 
because  of  their  minimal 
noise  contribution  to  form  a 
preamplifier  before  the  mix- 
er stage.  GaAsFETs  are, 
however,  expensive  and  dif- 
ficult to  use,  Designers  must 
pay  close  attention  to  the 
transition  from  waveguide 
to  printed  circuitry  and  use 
isolators  to  insulate  the  FETs 
from  high  swr.  These  addi- 
tions can  add  to  the  receiver 
noise  level  and  require  a  lot 
of  individualized  alignment 
The  result,  while  expensive, 
should  be  better  than  that 
which  is  achieved  with  the 
direct-conversion  approach 

Hobbyists  who  want  to 
roll  their  own  12-GHz  low- 
noise  amplifier  might  want 
to  consider  the  Mitsubishi 
MGF-1403  This  CaAsFET, 
offered  by  at  least  one  7  i 
advertiser,  has  a  Ku-band 
noise  figure  of  less  than  2 
dB  If  your  pocketbook  per- 
mits, you  might  want  to  try 
for  an  even  better  noise 
figure, 

Manufacturers  hope  to 
avoid  the  cost  of  discrete 
CaAsFET  front  ends  by 
fabricating  GaAs  integrated 
circuits.  It  is  conceivable 
that  the  entire  receiver 
could  be  on  one  chip  But 
until  GaAs  technology  is 
refined  and  yield  levels  are 
boosted,  receivers  probably 
will  employ  hybrid  circuitry 
using  discrete  front  ends 
and  integrated  circuits  for 
intermediate  frequencies 
and  signal  processing. 
Siemans  AG.,  a  European 
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POLARIZATIONS 


31  dBto 


F;g.  3.  ANIK  C3,  a  Canadian  satellite,  may  he  the  first  source 
of  North  American  12-GHz  television  broadcasting:  Its  foot- 
print will  favor  the  northern  United  States.  (Illustration  from 
Satellite  Communications,  July,  1982.) 
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|   TVfiO   RECEIVER] 
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OSCILLATOR 


1  ALSO    AVAILABLE    AS    A 
P  MODULE    FROM  PLESSEY 


Fig.  4.  By  using  a  4-GHz  TVRO  dish,  front-end  module  from 
Plessey  Corp.  and  integrated  circuits  for  the  i-f  and  signal- 
processing  stages,  a  12-GHz  receiver  could  he  within  the 
reach  of  many  hobbyists.  For  dyed-in-the-wool  do-it-your- 
selfers, there  are  suitable  GaAsFETs  for  building  a  12-GHz 
low-noise  amplifier,  and  a  Gunn<liode  oscillator  could  be 
used  with  a  passive  mixer  for  the  downconverter  stage. 


corporation,  already  has  in- 
troduced CaAs  !Cs  that 
would  follow  the  mixer 
stage  in  a  DBS  receiver, 

A  number  of  companies 
have  finished  prototype  re- 
ceivers and  are  laying  the 
groundwork  for  manufac- 
turing them  in  100,000  quan- 
tity levels.  European  and 
Japanese  companies  like 
Plessey,  Philips,  Sony,  NHK, 
and  Siemans  seem  to  be  in 
the  forefront.  The  late  entry 
by  American  firms  may  be 
due  to  the  lengthy  FCC- 
approval  process  and  lack 
of  12-GHz  satellites  for 
testing.  Just  who  will 
dominate  the  US  market  re- 
mains to  be  seen.  The  ability 
to  keep  costs  to  a  minimum 
could  be  the  deciding  fac- 
tor. 

Getting  Started 

If  you  have  read  this  far 
and  like  a  challenge,  then 
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consider  getting  in  on  the 
ground  fioor.  In  late  1980  a 
satellite  built  by  Hughes  Air- 
craft was  put  in  a  geo- 
synchronous orbit  of  106  de- 
grees west.  Operated  by  Sat- 
ellite  Business  Systems 
(SBS),  the  spacecraft  has 
ten-Ku-band  transponders 
and  is  used  by  large  corpora- 
tions for  high-speed  data 
communication. 

The  all  digital-time  divi- 
sion multiple-access  data 
format  will  make  it  difficult 
for  hobbyists  to  receive  any 
meaningful  data  from  the 
SBS  signals,  but  what  the 
satellite  does  offer  is  a 
steady  source  for  testing  an- 
tennas and  receivers.  The 
transmitter  footprint  is  said 
to  be  in  the  43-d BW  range, 
favoring  the  east  central  and 
western  United  States.  SBS 
recommends  that  users 
have  a  5.5-  or  7.5-meter  dish. 

The  first  North  American 


satellite  to  carry  12-GHz 
video  on  a  regular  basis 
will  probably  be  ANIK  C3, 
which  was  launched  from 
the  Space  Shuttle  last  No- 
vember (See  Fig.  3.)  Built 
by  Hughes  Aircraft  for 
Telesat  Canada,  ANIK  C3 
has  16  12-GHz  transponders 
that  can  accommodate  data 
traffic  or  two  FM  TV  chan- 
nels each.  Telesat  Canada 
plans  to  lease  most  of  the 
transponder  space  to  US 
companies,  including  sever- 
al interested  in  experiment- 
ing with  direct  broadcasting. 
Although  ANIK  C3  transmis- 
sions aren't  as  strong  as 
future  DBS  signals,  they 
should  be  easier  to  receive 
than  those  from  the  SBS 
satellite,  especially  if  you 
live  in  the  northern  US. 

Finding  suitable  12-GHz 
hardware  will  be  the  biggest 
problem  facing  pioneer  tink- 
erers,  One  logical  starting 
point  is  the  dish  antennas  for 
4-GHz  TVRO  reception. 
Some  manufacturers  even 
claim  that  their  antenna  will 
work  just  as  well  at  the 
higher  frequency.  Whether 
you  build  or  buy,  remember 
that  any  dish  antenna's  per- 
formance  is  severely 
degraded  if  flaws  in  the  sur- 
face accuracy  exceed  .1 
times  the  wavelength  of  op- 
eration. For  12-GHz  work, 
this  means  a  tolerance  of 
less  than  a  tenth  of  an  inch! 

When  choosing  an  anten- 
na, pay  close  attention  to 
the  feed  since  it  plays  a  big 
role  in  determining  an  an- 
tenna's efficiency.  Remem- 
ber, the  feedhorn  designed 
for  a  4-GHz  satellite  system 
is  not  what  is  best  for 
12-GHz  experimentation. 

Choosing  receiver  com- 
ponents could  be  tough.  If 
you  have  the  necessary 
experience  and  test  gear, 
you  can  roll  your  own 
12-GHz  LNA.  Otherwise, 
you'll  have  to  scour  the  sur- 
plus markets  or  save  up 
enough  money  for  a  com- 
mercial-grade unit.  Engi- 
neering evaluation  models 
are  starting  to  become 
available;  Plessey  Corp.,  for 


example,  offers  a  complete 
receiver  front-end  module, 

Hams  who  have  experi- 
mented with  Gunn-diode- 
based  oscillators  may  want 
to  try  building  their  own 
local  oscillator  and  diode 
mixer.  The  secret  seems  to 
be  keeping  the  local  oscil- 
lator's frequency  stable  and 
reducing  unwanted  side- 
band noise.  Once  you  have 
perfected  the  preamplifier, 
local  oscillator,  and  mixer 
stages,  you  can  rely  on  prov- 
en intermediate-frequency 
and  signal-processing  de- 
signs. Fig,  4  shows  one  possi- 
ble approach  at  assembling 
a  working  12-GHz  terminal. 

Does  all  this  sound  like 
too  much  — an  impossible 
feat?  Then  think  about  the 
not-so-distant  past  when 
Bob  Coleman  K4AWB  built 
a  4-CHz  satellite  terminal 
using  a  few  hundred  dollars 
worth  of  surplus  "junk"  and 
a  VTVM.  For  him,  satellite 
TV  was  an  opportunity  rath- 
er than  a  roadblock  and 
there  was  no  need  to  wait 
for  someone  else  to  lead  the 
way. 

Who  will  be  the  first  to 
master  the  12-GHz  DBS 
challenge? 

Author's  Note 

Since  the  legality  of  un- 
authorized reception  of  sat- 
ellite signals  has  not  been 
decided,  readers  are  urged 
to  use  discretion  in  de- 
coding or  disseminating  any 
information  they  might 
receive.  ■ 
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US  or  Foreign  Listings 


1983 


NOW  READY! 


Here  they  are!  The  latest  editions  of  the 
world-famous  Radio  Amateur  CaHbook 
are  available  now,  The  U.S.  edition 
features  over  400,000  listings,  with  over 
75,000  changes  from  last  year.  The 
Foreign  edition  has  over  370.0O0  listings, 
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changes,  census  of  amateur  licenses, 
world-wide  QSL  bureaus,  prefixes  of  the 
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much  more*  Place  you  order  for  the  new 
1983  Radio  Amateur  Callhooks,  available 
now. 
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□  Foreign 

Callback 


$19.95     $3,05    $23.00 
$18.95     $3.05    $22,00 


Order  both  books  at  the  same  time  for 
$41,95  including  shipping. 

Order  from  your  dealer  or  directly  from 
the  publisher.  All  direct  orders  add  shipping 
charge.  Foreign  residents  add  $4.55  for 
shipping,  Illinois  residents  add  5%  safes  tax. 
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Pegasus  on  blue  field,  red  lettering.  3"  wide 
x  3"  high.  Great  on  Jackets  and  caps. 
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925  Sherwood  Drive 

Lake  Bluff,  IL  60044,  USA 


TU-170A 

This  single  shift  TU-17QA  is  designed  for  standard 
RTTY  communications  and  modern  high-speed 
rates  to  300  baud  ASCII.  Comes  standard  with 
crystal  controlled  AFSK,  RS-232C  and  TTL  compat- 
ible I'O  for  computers,  2125Hz  and  2295H2  filters. 
Options  include  LO-tones,  CW  demodulator,  and 
loop  power  supply  for  TTY  machines. 


$189.95 

$289.95  wired 


kit 


TU-300 


The  1U300  offers  all  of  the  features  of  the 
TU-17GA  and  more  with  the  capability  of 
three  shifts  selectable  on  the  front  panel, 
The  TU-30G  comes  standard  with  crystal 
controlled  AFSK,  2125Hz,  2295Hz. 
2550Hz,  and  2975Hz 
filters.  (LO-tones,  CW 
demodulator  and 
Loop  supply 
optional) 


$289.95  » 

$399.95  wired 


TU-170 


This  single  shift  TU-170  is  compact, 
economical  and  ideal  for  HF  or  VHF 
applications  up  to  110  baud  ASCII.  Single 
board  construction  with  AFSK  and  loop 
supply  included.  TTL  compatible  l/Or 
active  Niters  and 
AFSK  tuned  for 
2125Hz,  2295Hz. 


$149.95 


kit  only 
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DM-170 


The  DM-170  demodulator  is  truly  state-of- 
the-art,  with  active  filters  used  throughout. 
The  DM-170  includes  anti-space  circuitry, 
autostart  output  with  adjustable  threshold, 
scope  outputs*  meter  output  and  loop 
keyer  output. 
Requires  additional 
±  12VDC  power 
supply 


$47.95 

kit  only 


Calf  or  write  for  our  19$3  catalog  with  complete  specifications 
and  our  full  line  of  products  and  accessories.  Dealer  inquiries 


welcome. 


Flesher  Corporation 

507  Jackson  •  RO  Box  976  *  Topeko.  Kansas  66601 


913-354-7633  -  Telex  437125 
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Have  Rod... 

Will  Trave 


3  in  one  1A  Wave 

Mag  Mount  Antenna 
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220  MHz 
440  MHz 


Super Rod 3 


80M  IN  24  FT! 
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Put  a  broad  bandwidth  BOM  dipole  in  24  ft  with  the 
SLINKY  DIPOLE*  antenna  Comparable  tow  SWR,  space 
savings  and  performance  on  ALL  HF  bands,  including 
SWL  and  UCARC  Complete  kit:  2  special  4"  coifs,  50' 
RG-58/U  coax,  baiun  kit  mounting  hardware  and 
instructions.  Great  for  apartments,  condominiums,  motels 
and  vacation  use.  Easy  set  up  and  adjustment. 

Ask  for  FREE  antenna  comparison  sheet 


Complete  set  with  cable  assembly 

•  Fiber  Glass  Construction 

•  No  Corosion 

•  Quick  Change  Rods 

•  Fits  in  any  Attache  Case 

•  Triple  Chrome  Mag  Base 

•  Tuned  Antenna  Quality 

The  Tuned  Antenna  Co.  has  done 
ft  again  with  the  ''Super  Rod  3" 
%  wave  2  meter,  220  MHz,  440 
MHz  magnetic  mount  antenna 
system  With  a  twist  of  the  base 
thumb  screw  you  can  change  the 
%  wave  rods  from  one  frequency 
range  to  another  or  adjust  the 
SWR 

Truly  a  universal  portable  antenna 
system  for  car,  hotel  room,  a  pay- 
ment or  house  The^SuperRoda1' 
is  the  answer-all  for  under  $2000. 
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shipping  and  handling  California  residents  add 
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Mark  Oman  \\  -\0R8R 
528  Dei/ies  Court 
h  Coffim  CO  80525 


The  Fun-Vac: 
A  Synthesis  of  Old  and  New 

This  one-tube  transmitter  combines  the  circuits 
of  the  fifties  with  the  technology  of  the  eighties. 

It  also  keeps  your  coffee  warm. 


Ed. 

The  response  to  my  series 
of  articles  on  Fun  home- 
brew gear  has  indicated  that 
there  is  a  diverse  group  of 
people  building  gear  today. 
Without  question,  the  one 
central  and  overwhelming 
theme  of  the  response  has 
been  about  simplicity] 

The  emphasis  in  home- 
brew prodtH  ts  has  changed 
dramatically  over  the  years 
Nearly  everyone  has  as  his 
main  rig  a  factory-built 
transceiver  which  is  good  on 
today's    crowded    bands. 


Note:  PC  boards  for  this  project  are 

However,  the  lure  of  home- 
built  gear  seems  to  entice 
even  more  hams  than  be- 
fore, quite  possibly  because 
they  are  building  for  fun  and 
challenge  and  not  because 
of  necessity  or  lower  cost. 

The  "Fun-Vac/'  the  2-to-5- 
Watt  40-meter  CW  transmit- 
ter described  here,  is  in  re- 
sponse to  requests  from 
both  old-timers  and  new- 
comers for  a  different  kind 
of  transmitter  — a  fufae  trans- 
mitter Believe  it  or  not,  I  did 
say  tube  (hence  the  "Vac" 


available  from  the  author  for  $7.00  ppd. 


for  vacuum)  What  a  chal- 
lenge it  was  to  design  and 
build  a  tube  transmitter 
based  on  the  Fun-gear  prin- 
ciples of  no  adjustments 
and  all  parts  coming  from 
Radio  Shack!  It  really  was 
fun  to  return  to  the  early 
days  of  my  ham  career  (mid- 
sixties)  and  work  with  vacu- 
um tubes.  However,  modern 
construction  practices  and 
the  1980s  philosophy  of 
home-brew  gear  were  used 
in  designing  this  very  simple. 
very  reliable,  one-tube, 
40meter  transmitter 
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Fig.  ?.  Fun-Vac  schematic. 


Why  use  a  tube? 

First,  it  is  nostalgic  for 
the  many  who  entered  the 
ham-radio  field  before  the 
seventies. 

Second,  many  older  hams 
have  stopped  building  due 
to  the  extinction  of  tube  cir- 
cuits. This  project  hopefully 
wilt  bridge  the  gap  for  them 
between  current  transistor- 
ized gear  and  the  older, 
massive,  point-to-point  con- 
struction-type tube  rigs 
which  required  hours  and 
hours  of  wiring,  sheet-metal 
work,  and  critical  adjust- 
ments. 

Third,  many  new  hams 
have  virtually  no  experience 
or  education  regarding 
tubes,  and  a  simple  one- 
tube  project  is  a  good  way 
of  discovering  our  tube  heri- 
tage (which  may  help  in  un- 
derstanding transistor  cir- 
cuits). 

Fourth,  it  is  just  plain  fun 
to  integrate  the  fifties  and 
sixties  home-brew  ideas  with 
the  home-brew  philosophy 
of  the  eighties! 

I  firmly  remain,  however, 
a  proponent  of  stateof-the- 
art  gear  Transistors  are 
much  more  efficient  with 
their  use  of  power,  and  12  V 
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to  24  V  is  much,  much  safer 
to  work  with  than  300  V! 

Objectives 

My  main  objective  with 
this  rig  was  to  design  a  tube 
transmitter  that  fit  in  with 
the  entire  Fun  series  of  sim- 
ple, tow-cost  gear  It  would 
be  worthwhile  to  review  the 
entire  series,  particularly  the 
article  on  the  Fun-Mitter  {73 
Magd7ine,  February,  1 981 ; 
see  also  "Fun-Equipment 
Revisited"  in  the  January, 
1983,  issue)  The  Fun-Mitter 
is  a  5-Watt,  80-  through 
15-meter  solid-state  trans- 
mitter The  characteristics 
of  the  Fun  gear  are:  small 
size,  simple  construction,  no 
adjustments,  and  all  parts 
available  from  Radio  Shack, 

The  objectives  of  the  Fun- 
Vac  wereP  in  addition: 

•  PC  board  construction 
with  the  same  size  board  as 
other  Fun  gear  (2%  "  X3W) 

•  a  cost  less  than  $25 

•  easy  assembly 

•  2  to  5  Watts  output 

All  of  these  objectives 
were  met  Even  a  300-volt 
power-supply  design  is  in- 
cluded here. 

Circuit 

The  basis  of  the  transmit- 
ter is  a  6BQ5,  a  9-pin  minia- 
ture beam-power  pentode 
available  from  Radio  Shack. 
The6BQ5  is  a  rugged  device 
capable  of  dissipating  10  to 
15  Watts  under  a  50%  CW 
duty  cycle 

The  6HQ5  functions  as 
both  oscillator  and  amplifi- 
er. The  oscillator  uses  FT243 
fundamental  crystals  in  a 
Pierce  configuration,  C1  and 
C2  provide  feedback  be- 
tween the  control  grid  and 
cathode.  The  oscillator  is 
keyed  by  breaking  the  cath- 
ode-to-ground connection. 
LI,  R2,  C3,  and  C4  comprise 
a  wave-shaping  circuit  to 
eliminate  clicks  and  sluggish 
starting  of  the  oscillator. 

The  big  power-waster  of 
this  circuit  (as  with  all  tube 
circuits)  is  the  filament.  A 
tube  works  by  heating  the 
cathode  to  jar  electrons 
loose  from  its  specially- 
coated  surface,  This  is  the 


function  of  the  filament  (or 
heater)  which  actually  glows 
orange,  warming  the  cath- 
ode. The  6BQ5  requires  6  J 
V  at  .75  Amps  applied  to  the 
filament.  (This  is  about  4VS 
Watts,  or  as  much  as  the 
total  output  power  of  the 
tube!) 

The  plate  operating  volt- 
age (250  to  300  V)  is  applied 
through  plate  choke  L2  In 
order  to  meet  the  objective 
of  using  Radio  Shack  parts, 
L2  was  required  to  be  100 
uH  This  is  somewhat  less  in- 
ductance than  the  normal 
value  of  plate  choke,  but  ab- 
solutely no  problems  were 
encountered.  Rf  output  is 
taken  from  the  plate  through 
C7  and  applied  to  the  match- 
ing network,  L3,  L4,  CBO0. 
This  network  serves  two  pur- 
poses and  is  different  from 
the  norm  in  tube  circuits. 

Its  first  purpose  is  to 
match  the  impedance  of  the 
plate  (about  250OC)  to  a  50Q 
antenna  load.  This  is  accom- 
plished by  C8,  C9r  and  L3. 
The  second  purpose  is  har- 
monic filtering,  which  is  ac- 
complished by  both  sec- 
tions The  matching  network 
is  actually  two  pi  networks 
combined.  One  matches 
25002  to  502  and  the  other 
is  a  502-to-502  match. 

Although  the  pi  network 
is  a  standard  method  of 
matching  impedances  in  a 
plate  circuit,  this  network  is 
different  in  one  aspect:  it  is 
fixed-tuned  Normally,  a 
variable-load  capacitor 
would  be  used  at  C10  to  ad- 
just for  an  antenna  load  of 
between  300  and  702  All  of 
today's  equipment  is  fixed- 
tuned  for  a  502  antenna 
load,  and  with  antenna 
transmatches  in  abundance, 
the  necessity  for  a  variable 
load  control  no  longer  ex- 
ists. Another  norm  in  tube 
circuits  is  to  use  a  vari- 
able-tune-control capacitor 
at  C8.  By  designing  for  a 
somewhat  lower  Q,  this 
capacitor  was  made  fixed. 
No  tuning  adjustments  are 
required!  The  entire  trans- 
mitter can  be  built  on  a 
small  PC  board  just  like  to- 
day's solid-state  rigs,  with  no 


Photo  A.  Front  view  of  the  Fun-Vac. 


bulky    front-panel    variable 
capacitors? 

The  matching  inductors, 
L3  and  L4f  are  made  from  Ra- 
dio Shack  10-uH  chokes  as 
has  been  done  with  all  previ- 
ous Fun  gear.  By  removing 
the  required  amount  of 
turns,  the  needed  induc- 
tance is  easily  obtained 
These  chokes  make  for  small 
and  easy-to-make  induc- 
tors—again, something  quite 
unusual  in  a  tube  circuit 

The  LED,  CR1 ,  was  includ- 
ed to  provide  a  method  of 
monitoring  plate  current. 
The  LED  is  wired  in  series 
with  the  plate  voltage  and 
lights  brightly  when  the 
plate  current  passes  through 
it.  Because  of  the  very  low 
voltage  drop  across  the  LED, 
no  power  is  lost  in  it.  (It  also 
is  fun  to  use  a  modern  solid- 
state  device  to  monitor  cur- 
rent in  a  tube  rig!) 

Power-Supply  Circuit 

The    Fun-Vac    operates 

from  two  power-supply  volt- 
ages, 6.3  volts  ac  and  ap- 


proximately 300  volts  dc. 
The  6.3-V-ac  filament  volt- 
age is  somewhat  critical  in 
value,  but  the  high  voltage 
can  vary  between  200  and 
350  volts,  These  voltages 
can  be  obtained  from  an  ex- 
isting supply  or  a  supply  can 
easily  be  built  and  incorpo- 
rated into  the  same  box  with 
the  Fun-Vac  PC  board  I 
chose  to  include  power  sup- 
ply and  Fun-Vac  in  one  box, 
as  shown  in  Photo  B  How- 
ever, the  voltages  can  easily 
be  "stolen"  from  a  tube- 
transceiver  supply  or  a  simi- 
lar supply  by  using  the  ap- 
propriate connector  on  the 
Fun-Vac  chassis, 

A  simple  circuit  to  obtain 
the  needed  voltages  is 
shown  in  Fig,  2.  An  attempt 
was  made  to  design  a  supply 
that  also  met  the  Fun  gear 
objective  of  obtaining  all 
parts  from  Radio  Shack.  The 
design  shown  meets  that  ob- 
jective although  it  repre- 
sents a  rather  unorthodox 
approach.  By  using  two 
step-down    transformers 


Fig,  2.  Fun-Vac  power-supply  schematic. 
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Fig,  3.  Using  the  run-Oscillator  and  Fun-Amp  with  the  Fun-Vac.  The  Fun-Amp  relay-control 
voltage  is  needed  due  to  the  methods  used  with  the  Fun-Mitter,  Mount  resistors  R1  and  R2 
very  close  to  57, 


back  to  back,  a  secondary 
ac  voltage  of  1 1 7  volts  is  ob- 
tained. This  is  possible  be- 
cause of  the  relationship  of 
the  turns  ratio  of  the  trans- 
former. (It  is  an  old  trick, 
used  in  the  past  to  obtain  a 
negative  bias  voltage  for 
tube  rigs.)  The  11 7  volts  ac  is 
applied  to  a  full-wave  volt- 


age doubler  which  provides 
2.8  times  the  rms  voltage 
(2.8X117)  to  provide  about 
320  volts  dc. 

This  arrangement  is  not 
extremely  efficient  and  the 
parts  shown  do  not  provide 
a  very  "stiff"  high-voltage 
supply.  This  results  in  less 
power  output  than  the  tube 


Fig.  4.  PC  board. 
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is  actually  capable  of,  but 
the  parts  are  easy  to  obtain 
and  the  circuit  is  easy  to 
build.  The  transformer  wind- 
ings must  be  connected  in 
phase  in  order  to  add  volt- 
ages. If,  after  the  supply  is 
wired,  no  ac  output  occurs 
at  T2  secondary,  then  re- 
verse the  connections  at  T1 
secondary. 

Using  the  Radio  Shack 
parts  shown  does  make  the 
power-supply  portion  of  the 
Fun-Vac  nearly  as  expensive 
as  the  rf  circuitry.  It  may  be 
possible  to  substitute  for  the 
filter  capacitors  by  using  the 
junk  box  or  buying  from  a 
local  TV  repair  shop.  A  val- 
ue of  50  to  100  uF  will  work 
fine,  and  even  less  capaci- 
tance can  be  used  at  the  ex- 
pense of  less  filtering  and 
regulation.  Also,  the  trans- 
formers can  be  replaced  by 
any  transformer  that  can 
supply  the  needed  voltages. 


TO    SIA 

(RF  OUTPUT) 


t 

TO    B  + 

(HIGH   VOLTAGE] 


Fig,  5.  Component  layout. 


Construction 

Before  beginning  the  ac- 
tual construction  of  the  Fun- 
Vac,  a  review  of  safety  prac- 
tices with  high  voltages  is 
necessary.  The  high  voltage 
used  in  this  circuit  can  be 
lethal!  When  voltage  is  ap- 
plied, never  touch  anything 
on  the  PC  board  or  in  the 
box.  Always  keep  one  hand 
away  when  making  any 
measurements. 

Using  PC  board  construc- 
tion for  the  Fun-Vac  greatly 
simplifies  building  the  rig 
and  makes  it  as  simple  to 
build  as  solid-state  gear.  PC 
board  use  also  eliminates 
wiring  errors.  All  of  the  parts 
except  the  jacks,  switches, 
and  the  plate-current  LED 
are  mounted  on  the  board. 

The  6BQ5  tube  can  be 
soldered  directly  to  the  PC 
board  without  a  tube 
socket.  This  makes  the  load- 
ed board  shorter,  which  is 
important  in  mounting.  If 
you  purchase  a  new  6BQ5 
from  Radio  Shack,  there 
should  not  be  a  need  to  re- 
place the  tube,  rendering 
the  usual  practice  of  using  a 
tube  socket  unnecessary. 

FT243  crystals  and  sock- 
ets can  be  obtained  from  a 
number  of  sources  and  are 
quite  inexpensive.  Mount 
the  socket  on  the  front 
panel  to  facilitate  easy 
changing  during  operation. 

The  plate-current  LED 
should  be  mounted  in  a  hole 
on  the  front  panel  and  glued 
in  place.  Route  the  wires  to 
the  LED  carefully  since 
these  wires  carry  the  high 
voltage.  If  possible,  don't 
leave  bare  wire  exposed 
anywhere  in  the  high- 
voltage  circuit. 

The  sheet-metal  work 
necessary  with  the  Fun-Vac 
is  much  simpler  than  it  was 
in  a  comparable  tube  trans- 
mitter from  fifteen  years 
ago.  Before,  heavy  metal 
was  used,  often  even  steel, 
and  it  had  to  be  punched  for 
tube  sockets,  variable  ca- 
pacitors, and  large  coils.  Us- 
ing the  Radio  Shack  cabinet 
makes  sheet-metal  work 
easy.  The  light-gauge  alumi- 
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installation 
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instructions,  the  IC-EX238  can 
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VAC;  50/60  Hz, 

The  EX242  FM  unit 

allows  transmission  and 
reception  of  FM  signals  on  10 
meters. 

A  marker  unit, 

EX241,  gives  clear  frequency 
marking  signals  at  25  or  100 
KHz*  selectable  by  top  panel 
switches,. 

With  the  installation  of  the 

EX243  electronic  keyer 
and  optional  filters,  the 

IC-740  becomes  a  compact, 
complete  CW  station. 
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Photo  fl.  Inside  view  oi  the  Fun-Vac. 


Photo  C  PC  hoard  tor  the  Fun-Vac. 


num  is  easily  worked  using  a 
hand  drill  and  a  knife 

Mounting  of  the  PC  board 
in  the  cabinet  should  be 
done  with  care  It  the  Radio 

Shack  cabinet  is  used  it  will 
be  necessary  to  mount  the 
board  at  right  angles  to  the 

case,  as  shown  in  Photo  B.  If 
desired,  the  bottom  of  the 
board  can  be  covered  with 

electrician's  tape  to  keep 

fingers  from  at  c  ic  lent  ally 
touching  the  high  voltage. 

The  wiring  used  is  not  par- 
ticularly critical.  The  fila- 
ment v\  in-  '-.In  mid  be  at  least 
22  gauge  All  rf  wiring 
should  be  with  coax,  and 
RG-58  will  work  tine. 

After  the  power-supply 
section  is  completed,  do  not 
connect  the  voltages  to  the 
hin-Vac  PC  board  I  his  will 
be  done  after  proper  opera- 
tion of  the  supply  is  verified 

Vfo  and  Amplifier  Use 

The  Fun-Vfo  (2/82)  and 
Fun-Amp  (5/82)  can  be  used 
with  the  Fun-Vac  easily,  Us- 
ing the  Fun-Vfo  requires  the 
addition  of  a  step-up  trans- 
former to  match  the  output 
impedance  of  the  Fun-Vfo 
to  the  high  impedance  of 
the  control  grid  of  the  Fun- 
Vac  The  vfo  signal  is  ap- 
plied to  the  crystal  socket 
A  switch  can  be  used  to 
switch  between  vfo  and 
crystal  Details  of  the  im- 
pedance   transformer    and 
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possible  switching  arrange- 
ment are  shown  in  Fig.  3 

The  Fun-Amp  is  easily 
added  to  the  Fun-Vac.  It  re- 
quires a  control  signal  to 
control  the  Fun-Amp  relay; 
this  can  be  brought  out  of 
the  Fun-Vac  through  a  pho- 
no jack.  The  Fun-Amp  will 
provide  around  20  Watts  of 
output  power  from  the  Fun- 
Vac,  Details  of  the  Fun-Amp 
use  are  given  in  Fig,  3. 


Adjustment 

The  safety  factor  cannot 

be  overemphasized.  During 
adjustment,  with  the  case 
open,  it  is  very  easy  to  ac- 
cidentally touch  the  high 
voltage  Whenever  the 
cover  is  off,  always  be  aware 
o!  where  the  high-potential 
voltage  points  are, 

The  only  adjustments  of 


Fun- 

Vac  Parts  List 

(with  Radio  Shack  numbers) 

C1 

4JpF 

272-120 

C2 

100  pF 

272-123 

C3 

.01  jiF 

2720  31 

C4 

.47  MF 

272-1071 

-      C5 

.005  350  V 

272-1051 

(Two  in  series) 

C6 

.005  350  V 

272-1051 

(Two  \n  series) 

C7 

.005  350  V 

272-1051 

(Two  in  series) 

C8 

94  pF  100  V 

272-121 

(Two  47  pF  in  parallel) 

C9 

940  pF 

272*125 

(Two  470  pF  in  parallel) 

C10 

470  pF 

272-125 

em 

LED 

276-041 

Ji 

Phone  jack 

274-252 

J2 

SO-239  ant.  jack 

278-201 

J3 

SO-239  ant.  jack 

278-201 

L1 

100  uH  choke 

273-102 

L2 

100  uH  choke 

273-102 

L3 

Remove  7  turns 

from  273-1 01 A  choke 

L4 

Remove  17  turns 

from  273-1 01 A  choke 

R1 

47k,  1/4  W 

2711342 

R2 

100,  1/4  W 

271-1311 

R3 

15k,  1  W 

271-040 

(Two  in  parallel) 

S1 

DPDT 

£.  t  3"  !vtv 

VI 

6BQ5 

Y1 

7-MHz  FT243  crystal 

Case 

270-253 

the  Fun-Vac  are  really  noi 
adjustments  at  all;  they  a« 
checks  to  ensure  proper  op- 
eration It  possible,  obtain  a 
voltmeter  capable  of  mea- 
suring ac  and  dc  voltage  oi 
greater  than  3(X)  V  At  this 
time  the  two  power-supply 
voltages  should  not  be 
hooked  up  to  the  Fun-Vac. 
With  the  power  on,  carefully 
measure  the  high  voltage. 
The  reading  should  be  be- 
tween 4-250  volts  and 
+  350  volts. 

Next,  conned  the  fila- 
ment-voltage wire  to  the  PC 
board.  Switch  the  voltmeter 
to  the  ac  range  and  measure 
the  filament  voltage.  It 
should  be  around  f)  iV  If  it 
reads  more  than  7  volts  ac,  a 
filament-voltage  dropping 
resistor  may  need  to  be  add- 
ed -R  =  (V-bJV-75.  At  this 
time,  with  6  3  V  ac  on  the  fil- 
ament there  should  be  an 
orange  glow  from  the  tube, 
indicating  that  the  tube  tila* 
ment  is  working. 

Next,  with  power  off,  con- 
nect the  high  voltage  to  the 
circuit  board  through  the 
front-panel  plate-current 
LED.  Also,  hook  up  a  dum- 
my load  to  the  antenna  con- 
nector and  insert  a  key  in- 
to JI 

Turn  the  power  switch  on 
and  wait  at  least  30  seconds 
for  the  filament  to  warm  up 


LARSEN  ANTENNAS  TRAVEL 
IN  THE  FAST  LANE. 


Race  car  communications 
demand  the  best  from  on  antenna 
under  some  of  the  worst  conditions. 
Split  second  decisions  require  reliable 
signals  at  exceptionally  high  speeds. 

That's  why  Larsen  Antennas  are 
used  on  race  cars  at  the  Indy  500. 
Because  Larsen  Antennas  are 
designed  to  take  high  speed  with 
minimal  signal  distortion  Proving  they 
can  travel  in  the  fast  fane  without 
putting  a  drag  on  their  performance. 
Lars&n's  precision  tapered  stainless 
steel  whip  provides  maximum 
flexibility  while  minimizing  radiation 
pattern  distortion  giving  you  a  clear 
consistent  signal.  And  Larsen's 
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exclusive  Kuirod®  plating,  gives  your 
antenna  high  conductivity  to  assure 
that  maximum  power  goes  into 
communicating  —  not  heat 

That  full  measure  of  performance 
goes  Into  our  product  integrity  too. 
With  a  no  nonsense  warranty  that 
wont  slow  you  down. 

So,  whether  you're  following  the 
racing  circuit  or  a  local  rescue  effort, 
you'll  find  Larsen  Antennas  will  keep 
you  ahead  of  the  situation  with 
dependable  performance*  Ask  your 
favorite  Amateur  dealer  to 
demonstrate  how  you  con  hear  the 
difference  with  Larsen  Antennas. 
Write  for  our  free  Amateur  catalog. 
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Fun-Vac  Power  Supply  Paris  List 

(with  Radio  Shack  numbers) 

C1 

Each  capacitor  should  be  about  25  jjF  at  a 

G2 

voltage  rating  of  at  least  200  volts,  This  can 
be  done  by  wiring  four  272-1044  100-^F 
50- vol i  caps  in  series  for  each. 

CR1 

400-V,  1-Amp  diode 

276-1103 

CR2 

400- V,  1-Amp  diode 

276-1103 

R1 

1QQ  Vt  W 

271-001 

R2 

10Q  V*  W 

271-001 

S1 

SPDT  switch 

275*324 

T1 

Transformer,  12.6  V  acf  1,2  Amps 

273-1505 

T2 

Transformer,  12.6  V  ac,  1.2  Amps 

273-1505 

Fuseholder 

270-365 

1/2-Amp  fuse 

270-1271 

Line  cord 

278-1255 

With  a  40-meter  crystal  in- 
stalled and  the  receive 
transmit  switch  set  to  trans- 
mit, i  lose  the  key  l  he  front- 
panel  plate-current  LED 
should  h^ht  indicating  the 
plate  current  ol  around  30 
to  50  mA  This  indicates 
proper  operation  If  a  watt* 
meter  is  connected  between 
the  antenna  jack  and  the 
dummy  load,  a  power  out- 
put  of   between   2    and   5 


Watts  should  be  observed, 

th  the  key  closed 

For  vfo  operation,  merely 
substitute  the  Fun-Oscillator 
for  the  FT243  crystal  and 
proceed  as  above. 

If  problems  are  encoun- 
tered, a  logical  analysis 
should  reveal  the  trouble  It 
power-supply  voltages  are 
correct,  then  the  problem 
can  be  isolated  to  the  Fun- 
Vac  PC  board  Measure  the 


voltages  at  the  various 
points  around  the  board  cor- 
responding to  the  indicated 
voltages  on  the  schematic. 
If  your  voltages  vary  signifi- 
cantly from  those  given, 
then  check  and  re-check  for 
improperly  soldered  con- 
nections, miswiring,  or  faulty 
components. 

Operation 

Using  the  Fun-Vac  for 
contacts  is  almost  as  much 
fun  as  building  it!  As  with 
the  Fun-Mitter,  a  50Q  reso- 
nant antenna  must  be  used. 
This  usually  will  provide  an 
swr  of  1  to  1 ,  which  is  a  good 
method  of  monitoring  load 
conditions.  With  today's  sta- 
tions, the  necessary  50Q- 
load  antenna  probably  al- 
ready exists  due  to  the  prev- 
alent use  of  transmatches. 

Allow  the  Fun-Vac  to 
warm  up  for  at  least  30  sec- 
onds before  use  In  some 
ways,  the  soft  warm  glow  of 
the  tube  as  you  operate  is  a 
reassuring  feeling— reminis- 


cent of  days  gone  by.  inci- 
dentally, the  heat  generated 
by  the  soft,  warm  glow  of 
the  tube  literally  will  keep 
your  coffee  warm  — a  side 
benefit  of  the  Fun-Vac. 

To  operate,  merely  select 
the  correct  operating  fre- 
quency, switch  SI  to  trans- 
mit, and  begin  keying.  The 
receiver  is  connected  to  the 
receive  antenna  jack  on  the 
rear  panel  of  the  Fun-Vac. 
The  low  power  of  the  Fun- 
Vac  eliminates  the  necessity 
of  a  sidetone  or  receiver 
mute  control  since  the  ac- 
tual signal  can  be  listened  to 
on  the  receiver  without 
overloading. 

Conclusion 

The  Fun-Vac  provides  a 
means  of  experimenting 
with  tubes  using  modern 
methods.  (If  other  band  cov- 
erage is  desired,  refer  to  the 
Fun-Mitter  articles.)  It's 
amazing  how  simple  those 
massive  old  rigs  can  be. 
Happy  nostalgia!  ■ 


I 


I 


l 


World's  finest  accessories  for  the  serious  operator 


'■■.-•i*. 


FL-3  =  FL-2  + 
AUTO-NOTCH 

That's  right!  What 
you  have  been  asking 
for  is  here.  Combin- 
ing the  knife-edge 
selectivity  of  the  FL-2 

with  the  unique  auto-notch  feature  of  the 
FL-1  has  produced  our  most  effective  multi- 
mode  audio  filter  ever,  Double-notch  capability 
(one  manual  and  one  auto)  for  when  that  se- 
cond whistle  appears. 


ASP- 
RF  SPEECH 
PROCESSOR 


Installs    in     MIC 
line.    RF    clipping 

with  speech  shaping  from  0  to  30  db  in  6  db 
steps.  Frequency  response  400-3400  Hz  ±  3 
dbs.  Total  harmonic  distortion  at  1  KHz?  at  30 
db  clip  level  —  1/2%.  Accepts  Hi  or  Lo  im- 
patience MlCs. 


UFA -BROADBAND 
PREAMPLIFIER 

Strengthens  signal  re- 
ception of  any  transceiver/ 
receiver  between  5  and 
200  MH2.  9  db  gam  +  low 
noise  and  3rd  order  inter- 
cept of  +  20  dbm.  RF  switched.  Requires  12 
dc  @  40  ma. 


ALL  DATONG  PRODUCTS 
CARRY  A  90  DAY 
WARRANTY 

•  VISA-MASTERCARD 

WELCOME 


ANTENNA" 


High  performance,  miniature  anten- 
na has  6'  turning  radius.  Built  from 
quality  materials  for  durability  in  the 
worst  weather  IT  element/5'  boom. 
Weighs  14  lbs.  Operating  frequen- 
cies: 20mt  15mf  10m.  Kit  — $139.95, 


Technical 
Products 

Corp.    ^3*> 


877  S.  Adams  Road 
P.O.  Box  62 

Birmingham,  Ml  48012 
Phone  (313)  644-5698 
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MFJ-941C  300  Watt  Versa  Tuner  II 

Has  SWR/Wattmeter,  Antenna  Switch,  Balun.  Matches  everything  1.8-30  MHz:  dipoles,  vees, 
random  wires,  verticals,  mobile  whips,  beams,  balanced  lines,  coax  lines. 


Ham  Radio 's  most  popular 
antenna  tuner.  Improved,  too. 


95 

(+$4) 


Fastest  selling  MFJ  tuner  .  .  .  because  it  has 
trie  most  wanted  leatures  at  the  best  price. 

Matches  everything  from  1  8  30MHr:  dipoles. 
inverted  vees.  random  wires,  verticals,  mobile 
whips,  beams,  balanced  and  coax  lines, 

Run  up  to  300  watts  RF  power  gj£tp_ut 

SWR   and   dual   range   wattmeter  (300   &   30 
watts  lull  scale,  forward/reflected  power).  Sens? 
tive  meter  measures  SWR  to  5  watts 

MHHHHHH^^illllllllllllllllllllllllllllllllM 

MFJ.SOO  VERSA  TUNER 


MFJ-900 


M9 


95 

(  +  S4) 


Matches  coai,  random  wires  1.8  30  MHZ- 

Handles  up  to  ZOO  watts  output;  efficient  air- 
wound  inductor  gives  more  watts  out  5x2x6 

Use  inv  transceiver,  solid  state  or  tube. 

Operate  il  bands  with  one  antenna. 
2  OTHER  2Q0W  MODELS: 

MFJ  90!  $59.95  (  +  $4).  like  900  but  includes 

4  1  balun  lor  use  with  balanced  lines. 

MFJ-16010,  $39,95  (  +  S4),  for  random  wires 
only  Great  tor  apartment,  motet  camping,  opera 
lion  Tunes  1.8  30  MHz. 

^H^mUllllllllllllllllllllMi^illllllllllBHB 

MFJ. 984  VERSA  TUNER  IV 


MFJ-984 


$329 


95 

(+$10) 


Up  to  3  KW  PEP  and  «l  matches  any  feediine, 
1  8  30  MHz.  coax,  balanced  ox  random. 

10  imp  RF  ammeter  assures  max.  power  at 
mm  SWR  SWR/Wattmeter,  fof  /rel ,  200Q/200W 

11  petition  dual  inductor,  ceramic  switch 

7  pes,  art  switch.  250  pt  6KV  cap  5x14x14" 
300  watt  dummv  load  4:1  ferrife  balun. 
3  MORE  3  KW  MOOfcLt:  MFJ  981,  S 239.95 
(1-510).  like  984  less  ant  switch,  ammeter 
MFJ  982.  $239.95  (  +  $10).  like  984  less  am 
meter,  SWR/Wattmeter  MFJ  980.  $209.95 
(+  $10).  like  982  less  ant  switch. 

y See  Ltst  of  Advertisers  on  page  ?M 


Flexible  antenna  switch  selects  2  coax  lines, 
direct  or  through  luner,  random  wire/balanced  line, 
or  luner  bypass  for  dummy  load 

12  position  efficient  airwound  inductor  lor 
lower  losses,  more  wans  out 

Built-in  4:1  balun  for  balanced  lines.  1000V 
capacitor  spacing. 

Worts  with  all  solid  state  of  tube  ngs 

Easy  1o  use.  anywhere.  Measures  8x2x6".  has 

MFJ-949B  VERSA  TUNER  II 


*s 


as 


w  -■■  .. 


MFJ-949B 


$ 


139 


95 

(  +  S4) 


MFJ's  best  300  watt  Versa  Tuner  II. 

Matches  everything  Irom   1.8-30  MHz,  coax, 
randoms,  balanced  lines,  up  to  300W  output, 
solid  state  or  tubes. 

Tunes  tut  SWR  on  dipoles,  vees.  long  wires, 
verticals,  whips,  beams,  quads. 

Built-in  4:1  balun,  30jW.  50  ohm  dummy  load. 
SWR  meter  and  2  range  wattmeter  (300W  &  30W) 

i  position  antenna  switch  on  front  panel,  12 
position  air  wound  inductor;  coax  connectors,  bind- 
ing posts,  black  and  beige  case  1 0x3x7T\ 

MFJ  989  VERSA  TUNER  V 


MFJ-989 


$329 


95 

(+$10) 


New  smaller  sixt  matches  new  smaller  rigs  - 
onty  10  3/4Wx4  1/2Hxt4  7/8D". 

3  KW  PEP.  250  pf  6KV  caps.  Matches  coax, 
balanced  lines,  random  wires  1.8-30  MHz 

Roller  inductor.  3  digit  turns  counter  plus  spin 
ner  knob  lor  precise  inductance  control  to  get 
that  SWR  down 

Built-m  300  watt,  50  ohm  dummy  load. 

Built-in  4:1  fertile  balun. 

Built-in  lighted  2%  meter  reads  SWR  plus  for 
ward/reflected  power.  2  ranges  (200  &  2000W) 

6   position  ant.   switch.   At,   cabinet    Tilt   bail 


$0-239  connectors,  5  way  binding  posts,  fin 
ished  in  eggshell  white  with  walnut  grained  sides, 
4  Other  30DW  Models:  MFJ-940B,  $79.95 
(  +  54).  tike  941C  less  balun.  MFJ  945.  $79.95 
t  +  S4).  like  941C  less  antenna  switch.  MFJ  944, 
579.95  (  +  $4),  like  945.  less  SWR/Wattmeter, 
MFJ-943,  $69,95  (  +  $4),  like  944.  less  antenna 
switch.  Optional  mobile  bracket  for  941 C.  940B 
945,  944.  $3  00. 

MFJ-962  VERSA  TUNER  III 


MFJ462 


Run  up  1o  1,5  KW  PEP,  match  any  toed  line 
from  1.8-30  MHz. 

Built-in  SWR,'Watlmeter  has  2000  and  200 
watt  ranges,  forward  and  reflected, 

G  position  antenna  switch  handles  2  coax  lines 
(direct  or  through  tuner),  wire  and  balanced  lines 

4:1  balun.  250  pf  6KV  cap.  12  pos  inductor. 
Ceramic  switches  Black  cabinet,  panel 

ANOTHER  1.5  KW  M00EL:  MFJ  961,  $18995 
(  +  110).  similar  but  less  SWR/Wattmeter, 

MFJ- 10.  3  foot  coax  with  connectors,  $4.95. 


To  order  or  for  your  nearest  dealer 

,     CALL  TOLL  FREE     — -j 
J  800-647-1800  I 


For  tech.  into.,  order  or  repair  status,  or  calls 
outside  continental  U.S.  and  inside  Miss ,  call 
601  323  5869 

*  All  MFJ  products  unconditionally  guaranteed  for 
one  year  (except  as  noted). 

*  Products  ordered  from  MFJ  art  returnable  within 
30  days  for  full  refund  (Jess  shippings 

*  Add   shipping  &   handling  charges   in   amounts 
shown  in  parentheses. 


Write  for  FREE  catalog,  over  60  products 

ENTERPRISES, 

INCORPORATED 

47     Box  494,  Mississippi  State,  MS  39762 


MFJ 
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AEA  once  again  breaks  new 
ground  in  the  code  com- 
munications field  with  the 
new  model  MBA-RC  reader/- 
code  converter.  The  MBA-RC 
decodes  Morse,  Baudot  or 
ASCII  signals  off  the  air  and 
displays  them  on  a  large  32 
character  alphanumeric 
vacuum  fluorscent  display.  In 
addition,  it  will  output  Morse 
code  for  keying  your  transmit- 
ter. It  wilt  also  generate  RTTY 
{Baudot  or  ASCII  AFSK  two 
tone  output.  {170  or  850  Hz 
shifts.)  Any  of  the  acceptable 
input  codes  can  be  converted 
to  any  of  the  specified  output 
codes  (any  speed  to  any 
speed).  If  you  have  any  of  the 
common  Baudot  RTTY  ter- 
minals as  an  example,  you 
can  now  send  and  receive 
Morse  and  ASCII  with  your 
keyboard  and  printer.  You  can 
even  generate  ASCII  or 
BAUDOT  RTTY  using  your 
Morse  hand  key  or  memory 
keyer. 

Prices  and  Specifications  subject  to 

change  without  not  fee  or  obligation 

Software      copyright  by  AEA. 


BRITTS  TWO-WAY  RADIO 

2508  N.  Atlanta  Rd. 

Smyrna,  G A  30080 

(404)  432-8006 

t -800-241 -2027 


223 


A  E  A  Brings  you  the 

MEM 


Breakthrough! 


* 


oowrfco 


NVERTEK 


:«*rf?^ 


$149.95 


API  ELECTRONICS 

RO.  Box  4532 

Las  Vegas,  Nevada  89106 

(T02)  386-7029 


2300  MHz  Amateur  Downconverter 
Unequaied  in  performance  at  any  price. 


-213 


•  55+  db  system  gain. 

•  Special  image  rejection  circuitry 
gives  additional  3  db  improvement 
over  other  designs. 

•  Unique  temperature  compensation 
circuit  gives  high  stability. 


•  Highly  sensitive  for  very  weak  signal 
reception. 

*  Tunes  2000  to  2500  MHz. 

•  120°  low  noise  amplifier  in  front  end. 

*  Complete  with  power  supply,  cables 
and  mast  mount 

'HI  Zoot  =  total  absolute  ultimate  performance. 


Your  personal  cofriputer  fctecorfces  a  complete  Cw7 
/ASCII  send  and  receive  terminal  with  The  I nter- 
Sinking  it  to  your  transceiver, 
if  YOu  own  an  Apple  lior  Apple  II  MUs,  Atari  400  or  800, 
Color  computer,  or  vi€20,  The  interface  will 
put  your  computer  "On-The-Ai  r" . 

Software  for  each  system  features  split  screen  dis- 
play, Buffered  keyboard,  status  display,  and  message 
ports,  Attach  any  Centronics  compatible  printer  for 
hard  copv.  Software  Is  available,  on  diskette  for  the  Ap- 
ple and  program  hoards  for  the  others,  at  an  additional 

VlC-20  TRS-80C 

diskette  hoard  board  board 

■    ■  liilikhui    i         i  i     i  ■        i  ■--■  .———^— _—---■—  „  ■-■  ■■■-■■ 

$29.95  $49.95  $49.95  $59.95 

See  The  interface  at  your  authorized  Kantronics  deal- 
er, or  contact: 


-7745    1 202  E.  23rd  Lawrence,  Kansas  66044 
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WE  SHIP  WORLDWIDE 


WORLD  WIDE  AMATEUR  RADIO  SINCE  1950 


Your  one  source  for  all  Radio  Equipment! 


COMMERCIAL  RADIOS 

[stocked  &  serviced  on 

(premise*. 


We  Will  Not  Be  Undersold  Call 

212-925-7000 


KITTYSAYS:WEARENOWOPEN7DAYSAWEEK. 

Saturday  &  Sunday  10  to  4  PM 

Monday- Friday  0  to  6:30  PM 
Come  to  Barry's  for  the  best  buys  In  town.  For 
Orders  Only  Please  Call:  1  800-221  2683. 


ICOM 


IC  R70,  IC-720A,  IC-730,  IC-740,  IC-25A, 
IC-251A,  IC-2KL,  IC-451  A,  IC-290H,  \C  45A 


missy 


Anchors  A' Weigh  for  our  Sale 
on  Washington's  Birthday!! 


FTGNE.  FT-98QR  FM02,  FT-1Q12D,  FT707,  FT-230R, 

FT-4S0R,  FT-720RU,  FT-290R,  FRG-7700,  FT-625RD 


pfnecnl 


YAESU 

FT-208R 

FT-708R 


£«?  yJI^cSSW^tm  Sat*l!ite  Receiw  ESR-24> THETA  90{J0E  *  «*- 

IC3AT    T"m"  \l "",'  _' „r"  Diaitfll  Multimeter  Model  4&5R0.S95  00 


SUPER 


SALE  ON  ROBOT,  CALL! 


IPAAT      loom  IC-M 12  {Marin*} 


Digital  Multimeter  Model  #8550-595.00 


ROBOT  Stow  Scan  TV  400  &800 

Color  Conversion  Kit 
lor  Robot  400  .  . .  $450 

POWER  PACKET 

VoCom  Power  JPW~ 

Amplifier  &  1  «Er     &^: 

5/8XHTGain  ^^^■Hr^-rt      «k 

Antennas  IN  STOCK 


SMART  PATCH 

GES-Slmpiex  Autopatch  510-SA  Will  Patch  FM 
Transceiver  To  Your  Telephone.  Great  For 
Telephone  Calls  From  Mobile  To  Base,  Si  mole 
To  Use -$319.95 


BIRD 

Wattmeters  & 

Elements 

In  Stock 


SANTEC 

ST-144/UP 
ST-4407UP 


NEW  IMPROVED 
MURCH  Model  UT2000B 


KANTRONICS 
Mini-Reader,  Interface, 
Software  &  Code  Tapes 

El  MAC 
3-500Z 
572B,  6JS6C 
12BY7A* 
4-400A 


AEA  144  MHz 
AEA  440  MHz 
ANTENNAS 


MIRAGE  B-23,  B-1016,  B-1QB, 
B-3016,  C-22,  C-106,  D-24,  D-1010 


Tokyo  Hy-Power 
Lines rs  in  Stock 
HL-20U  HL-82V 
HL-32V    HL160V 


Dentron  Amplifiers,  Tuners,  Receivers  Slock- 
ed; Clipperton  T.  CHpperton  LT  GLA 1OO0B, 
GLT-1000,  Gallon,  MLA-2500  2  Meter  tSOO 
Walts  Linear,  MLX  Mini  Transceiver,  The 
Scout  C.A.P,  Transceiver,  Horizon  One 
Transceiver,  Station  One  CW  Radio  Station. 
Write  for  specs,  or  call. 


Communications  Specialists 
Encoders  in  Stock! 


DIGITAL 

FREQUENCY 

COUNTER 

Trlonyx* 

Model  TR-1 000 

0  600  MHz 

Diglmax  Model  D-S10  50  Hz-1GHz 


BENCHER  PADDLES  & 
Vibroplex  Keys  In  Stock!! 


* 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER  New  TEN  TEC 

COMPLETE  REPAIR  LAB  ON  PREMISES       Corsair  In  Stock 


Tri-Ex  Towers 

Hy-Gflln  Towers  &  Antennas, 

and  Rotors  will  be  shipped 

direct  to  you  FREE  of  shipping  cost. 


MAIL  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012. 


BARRY  INTERNATIONAL  TELEX  12-7670 

TOP  TRADES  GIVEN  ON  YOUR  USED  EQUIPMENT 

STORE  HOURS:  Monday-Friday  9  to  6:30  PM 

($1 .50  parking  across  the  street) 

Saturday  &  Sunday  10  to  A  PM  (Free  Parking) 

AUTHORIZED  DISTS.  MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &  RECEIVERS, 
IRT/LEX-"Spr1ng  St,  Station" 
Subway*    ^2^J^*2££     «         Clearance  on  our  WW  PI 

IND-"F"  Train  Bwy.  Station"       SUfF|US  imMWT,ory  on 

BUS!  Broadway  #6  tO  Spring  St  Washington's  Birthday. 


"Aqul 
Se  Habla 
Espanol" 


We  Stock:  AEA,  ARRL,  Alpha,  Amoco,  Antenna  Specialists,  Astatic, 
Astron,  B  &  K,  B  &  W,  Bash,  Bencher,  Bird,  Butternut,  CDE,  CES,  Collins, 
Communications  Spec.  Connectors,  Cover  craft,  Cubic  {Swan), 
Cushcraft,  Daiwa,  Dentron,  Digtmax,  Drake,  ETO  (Alpha),  Eimac,  En- 
comm,  Henry,  Hustler  (Newtronics),  Hy-Gain,  Icom,  KLM,  Kantrqnics, 
Larson,  MCM  (Daiwa),  MFJ,  J.W.  Miller,  Mini-Products,  Mirage, 
Newtronics,  Nye  Viking,  Palomar,  RF  Products,  Radio  Amateur CaHbook, 
Robot,  Rockwell  Collins,  Saxton,  Shu  re,  Swan,  Telex,  Tempo,  Ten-Tec, 
Tokyo  Hi  Power,  Trlonyx  TUBES,  W2AU,  Waber,  Wilson,  Yaesu  Ham  and 
Commercial  RadiosJVocorn,  Vibroplex,  Curtis,  Tri  Ex,  Wacom  Dupioxers, 
Repeaters,  Phelps  Dodge,  Fanon  Intercoms,  Scanners,  Crystals. 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 

DEALER  INQUIRIES  INVITED.  PHONE  IN  YOURORDER&  BE  REIMBURSED. 


Amateur  Radio  &  Computer  Courses  Given  On  Our  Premises,  Call 

Export  Orders  Shipped  immediately.  TELEX  12-7670 


Adventure  in  Sarawak 

Two  DXpeditioners  journey  to  the  land  of  headhunters 

and  send  a  signal  to  the  rest  of  the  world. 


Kirsii  Jenkins-Smith  VK9NL 

PO  Box  90 
Norfolk  island 
Australia  2899 


The  three  9M8s;  left  to  right  Jim  9M8)$,  Paul  9M8PW,  and 
Kirsti  9M8NL 


)irn  at  the  rig. 
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Sarawak  — the  land  of  the 
Hornbitts,  in  Northwest 
Borneo:  It  is  a  country  of 
rain  forests,  rivers,  and  unex- 
plored areas,  It  is  also  a 
country  of  culture,  arts,  and 
handcrafts.  Once  the  do- 
main of  headhunters, 
Sarawak  is  now  the  largest 
of  Malaysia's  13  states. 

So  reads  the  caption  on 
our  QSL  card  from  this  oper- 
ation. The  idea  of  visiting 
Sarawak  during  our  holidays 
came  to  us  early  in  the  year 
It  did  not  seem  to  appear  on 
any  of  the  guided-tour 
brochures  which  came  our 
way,  and  as  we  are  not  very 
tourist -minded,  this  made  us 
look  into  the  possibility  of 
visiting  and  also  doing  some 
operating  from  there. 

There  were  no  problems 
regarding  travel  and  visas. 
Modern  jet-liners  connect 
with  Kuching  daily,  and  for 
us  it  was  a  matter  of  travel- 
ing Norfolk  Island  — Syd- 
ney—Singapore— Kuching. 
We  had  contacted  Paul 
9M8PW  beforehand  and  he 
was  most  helpful  in  arrang- 
ing accommodations  for  us 
in  the  Anglican  Church 
hostel.  Here  we  were  able  to 
rent  a  small  flat  and  thus  be 
independent. 

This  is  necessary  in  this 
sort  of  venture  since  not  ev- 
eryone appreciates  their 
houseguests  staying  up 
through  the  night  making 
cups  of  coffee  and  shouting 
into  a  mike.  And  hotel  ac- 
commodations—apart from 


being  expensive  — present  a 
problem  in  that  hotel  meal- 
times do  not  coincide  with 
the  times  of  the  day  when 
band  conditions  are  down  to 
nothing  and  it  is  most 
suitable  foi  the  operators  to 
take  a  meal.  In  fact,  they 
have  a  way  of  serving  dinner 
and  breakfast  at  peak 
operating  times  So  the  hos- 
tel was  ideal  in  many  ways. 
It  also  was  central  and  close 
to  shops  and  restaurants. 

We  had  applied  for  our  li- 
censes months  before,  and 
on  arrival  in  Kuching  were 
informed  that  these  would 
be  issued  for  the  period  of 
time  we  were  visiting  the 
country.  This  was  good  news 
indeed,  as  we  were  well  a- 
ware  of  the  reluctance  to 
issue  guest-licenses  in 
Malaysia. 

It  now  was  a  matter  of 
proceeding  to  set  up  our  op- 
erating quarters  and  station. 
Jim  got  busy  with  the  multi- 
band  dipole  which  we  even- 
tually were  able  to  hang 
from  under  the  roof  of  the 
building  across  the  yard  and 
make  fast  in  a  suitable  tree, 
Paul  had  a  beam  he  was  not 
using  which  he  lent  us.  It 
needed  some  repairs  and 
handiwork  done  to  it,  and 
J  im  got  busy  with  this  chore. 
At  the  same  time,  we  were 
making  enquiries  as  to 
where  we  might  be  able  to 
obtain  a  steel  water  pipe  to 
mount  the  beam  on.  We 
were  met  with  a  strange  re- 
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The  battery  setup  after  the  lightning  strike. 


Our  water-pipe  antenna,  overlooking  Kuching. 


luctance  which  we  did  not 
get  to  understand  until  over 
a  week  later,  but  we  decided 
to  find  pipe  for  ourselves 

Nowhere  did  we  see  such 
an  item,  but  after  making 
our  way  through  nooks  and 
crannies  in  the  shopping 
center,  we  finally  found  a 
shop  where  thev  said  that 
they  could  help.  So  across 
the  street  we  went;  a  large 
storage  room  was  unlocked, 
and  there  within  were  literal- 
ly hundreds  of  pipes.  We  se- 
lected a  20-foot  piece  and 
asked  if  it  could  be  brought 
home  to  us. 

"No,  no.  (with  an 
apologetic  smile) r  Well,  by 
this  time  we  thought  we  had 
wasted  enough  time  on  the 
project,  and  the  main  thing 
was  that  we  had  the  pipe 
within  our  reach.  So  reso- 
lutely we  picked  it  up  be- 
tween us  and  paraded  home 
through  the  streets  to  the 
vast  enjoyment  of  the  lo- 
cals. Once  home,  there  were 
no  more  difficulties  The 
caretaker  and  one  of  the 
gardeners  came  along,  of- 
fered to  help  us  put  it  up, 
and  the  job  was  done  in 
minutes. 

Later  on,  visiting  the  po- 
lice museum  at  Fort  Mar- 
guerita,  we  realized  why  we 
had  experienced  some  re- 
luctance in  "operation 
water  pipe."  There  on  dis- 
play were  several  guns  and 
mortars  homemade  from 
water  pipes  which  had  been 


confiscated  from  terrorists, 
We  hasten  to  say  that  Sara- 
wak is  a  well-ordered  and 
safe  state  at  present,  but  ob- 
viously they  have  learned 
from  history  and  are  not  tak- 
ing any  chances. 

We  were  now  in  business. 
We  had  decided  to  concen- 
trate on  CW  contacts  as  this 
mode  was  more  needed 
from  East  Malaysia.  We  did 
not  have  a  thundering  suc- 
cess that  first  day.  We  had 
the  dtpole  only  up  to  the 
first  floor  and  there  was  a 
CW  contest  on  that  week- 
end, So,  unless  people  were 
looking  for  us,  we  could  not 
break  through  on  the  busy 
bands.  We  also  found  that 
propagation  was  not  the 
best  to  America  and  Europe, 
but  was  excellent  to  Asian 
countries  and  the  Pacific,  ft 
took  a  couple  of  days  to  get 
the  antennas  erected  to 
their  full  potential,  but 
gradually  we  worked  our 
way  into  the  rest  of  the 
world. 

Openings  to  America  and 
Europe  continued  to  be  a  bit 
tricky,  but  with  cooperation 
from  the  people  calling,  we 
were  able  to  work  pileups 
giving  such  reports  as  529 
and  even  429.  This  is  not 
possible  unless  there  is  some 
restraint  on  behalf  on  the 
ones  awaiting  their  turn.  The 
bands  usually  opened  prop- 
erly for  a  few  hours  from 
midnight  on  and  the  path 
would  be  open  to  the  USA 


and  Europe,  which  created 
some  tremendous  pileups. 
The  Europeans  are  not 
known  for  their  patience 
and  restraint  in  these  cir- 
cumstances, so  it  was  plain 
hard  work  It  was,  on  the 
other  hand,  a  pleasure  to 
work  a  pileup  of  JA-boys. 
Theti  operating  manner  is 
above  reproach 

Anyway,  we  continued  in 
this  manner  for  the  first 
week  and  were  looking  for- 
ward to  the  weekend  when 
lots  of  people  who  have 
only  weekends  available  for 
their  hobby  would  be 
around  On  Saturday  after- 
noon, however,  there  was  a 
tremendous  flash  of  light- 
ning simultaneous  with  a 
deafening  crash  of  thunder 
Jim  was  outside  making  im- 
provements to  the  antennas 
and  was  holding  the  40-me- 
ter dipole  in  his  hand  at  the 
time.  It  was  lucky  that  he  es- 
caped being  sizzled.  That 
the  power  supply  to  the  rig 
died  instantly  is  really  of 
minor  importance  in  com- 
parison. However,  we  were 
effectively  shut  down  for  24 
hours  while  we  tried  to  re- 
pair the  power  supply. 

We  were  able  to  buy 
some  of  the  components  we 
knew  had  blown,  but  after 
struggling  until  2:00  am  Sun- 
day replacing  these  and  still 
not  making  it  work,  we  real- 
ized we  were  going  nowhere 
unless  we  could  gain  access 
to  a  good  ham  shop.  With  one 


resident  ham  in  the  country, 
the  shops  did  not  stock  ham 
gear.  We  finally  arranged  to 
hire  a  battery  and  charger 
which  gave  us  25  Watts,  and 
by  borrowing  Paul's  linear, 
we  could  bring  this  up  to 
100-150  Watts  and  continue 
operation. 

The  second  week  was 
mostly  a  continuation  of  the 
first  week.  The  number  of 
QSOs  crept  upwards,  and  it 
was  nice  to  meet  old  friends 
in  the  pileups.  We  had  real- 
ized by  now  that  checking 
into  nets  we  usually 
checked  into  from  Norfolk 
Island  was  virtually  impossi- 
ble due  to  lack  of  propaga- 
tion at  those  specific  times. 
So,  we  carried  on  with  the 
pileups,  still  concentrating 
on  CW,  Jim  with  his  fancy 
electronic  keyer  and  I  with 
my  old  faithful  straight  key. 
(I  want  to  go  down  in  history 
as  the  only  DXpeditioner 
stubbornly  sticking  to  a 
1940-modeI  straight  key  in 
1982,  hi.) 

We  had  by  now  been  in 
Sarawak  long  enough  to 
have  spent  time  sightseeing 
and  getting  the  feel  of  the 
place.  Kuching  is  a  fascinat- 
ing city  with  all  its  old-world 
charm  intact.  There  are  the 
old  narrow  streets  lined  with 
shops  absolutely  spilling 
goods  of  every  description 
out  onto  the  footpaths. 
There  were  the  handmade 
souvenirs  made  from  local 
materials,    and   there  were 
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The  author  stayed  at  the  rig  when  the  aerial  fogging  to  kill 
mosquitoes  began. 


the  friendly  people,  hard- 
working and  cheerful.  We 
spent  many  hours  in  the 
museum,  learning  a  lot 
about  the  culture  and 
history  of  the  country. 

And  not  far  out  of  town 
was  the  jungle,  practically 
undisturbed.  We  also  were 
aware  now  that  the  dreaded 


dengue  fever  was  around. 
We  swallowed  anti-malaria 
tablets  against  malaria  and 
kept  our  fingers  crossed 
against  cholera,  but  as  far  as 
dengue  was  concerned,  we 
just  did  our  best  to  keep  the 
mosquitos  at  bay  by  spray- 
ing the  rooms  and  burning 
mosquito-coils  through  the 
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A  typical  shop  in  Kuching. 


night.  We  still  became 
covered  with  bites  and  just 
hoped  it  was  not  the 
dengue-carrying  kind  of 
mosquito  that  had  feasted 
on  us. 

The  authorities  had  an  on- 
going eradication  scheme 
against  this  particular  beast, 
and  one  rule  was  that  if 
someone  contracted  dengue, 
every  house  in  the  neigh- 
borhood was  treated  with 
a  sort  of  spray.  So  it  was 
that  on  one  fine  evening 
there  was  a  whirring  sort  of 
noise  outside,  and  the  next 
thing  we  knew  the  flat 
started  filling  up  with  a 
dense  fog,  (See  photo  of  the 
author  at  the  rig  at  the 
beginning  of  the  fogging 
process-) 

It  got  so  thick  that  we 
could  not  see  at  all  at  a 
distance  of  2-3  meters.  We 
could  not  breathe,  either,  so 
we  agreed  there  was  a  limit 
to  how  devoted  one  can  be, 
hi,  and  we  would  not  be 
much  use  to  our  fellow  ama- 
teurs if  we  suffocated-  There 
was  also  the  fact  that  we  did 
not  know  exactly  what  the 
fog  contained  and  just  how 
harmful  it  might  be  to 
humans.  So  it  was  a  matter 
of  QRT  and  escape  down- 
town for  a  rneak  (The  frogs 
were  particularly  noisy  that 
night.  We  think  they  were 
kicking  up  a  row  because 
their  favorite  food  had  been 
done  away  with!) 

All  things  come  to  an  end, 


and  so  also  did  our  stay  in 
Kuching.  We  had  settled  in 
properly  and  were  most  re- 
luctant to  leave.  We  took 
one  last  look  out  the  win- 
dow at  the  view  of  tile-cov- 
ered roofs,  charcoal  smoke 
rising  amongst  them,  and 
one  last  admiring  look  at  the 
orchids  growing  in  a  hedge 
along  the  footpath.  Then  a 
quick  good-bye  and  au  revoir 
to  Paul's  family  and  Paul 
drove  us  to  the  airport. 

We  really  had  not  wanted 
to  go,  but  we  had  received 
the  good  news  that  we  had 
been  successful  in  charter- 
ing a  vessel,  the  Cheynes  II , 
for  our  January,  1983,  Heard 
Island  DXpedition.  So,  al- 
though we  had  an  unforget- 
able  holiday  and  made 
10,500  QSOs  in  Sarawak,  we 
knew  that  loads  of  work 
regarding  our  Heard  Island 
trip  would  be  waiting  for  us 
at  home  and  we  just  had  to 
move  on. 

Afterthought:  It  was  very 
hot  in  Kuching.  There  never 
seemed  to  be  any  breeze  to 
relieve  the  heat  of  the  day. 
And  as  the  bands  closed  in 
the  middle  of  the  day,  this 
was  when  we  emerged  out- 
side for  sightseeing  and 
shopping.  Strange  how  that 
old  tune  kept  coming  into 
my  mind  all  the  time:  Mad 
dogs  and  Englishmen  go  out 
in  the  midday  sun ...  It 
could  just  as  well  read:  Mad 
dogs  and  ham-band-fans  go 
out   .    etc.lB 
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Size  - 1.6  X  2.6  x  4.75"  exc.  connectors 

FANTASTIC  REJECTION! 

Price  -  $69,95  bipolar  w/RCA  lacks 
Connector  options:  SNC  S5.  UHF  S6, 

N  S1Q 
SUPER  HOTf  GaAs  Fet  option  S20 


Typical  rejection: 
±600Khz(fc  1 44  Mhz:  -28dB 
±1.6Mhz@220Mti2:  -40dB 
±5     Mhz@450  Mhz: -50dB 


AUTOMATIC  IDENTIFIERS 


ID-2 


•  For  transceiver;  fifld  repeaters    AMATEUI 

•  AuiomsTic  operation  -  adjusr^bte  speed  a  no  amplituo* 

•  Small  size  -  easy  installation  -  7  to  1 5  volts  DC 

•  8  setociatfe.  reprogranimarjle  messages  -  each  up  to  2  mm  kmg 

•  Wired,  tested,  and  programmed  with  your  message^ 

Model  ID  t  -  (39  95     ModeJ  «D-Z  W/2  to  10  minute  timer  -  S59  95 

We  off«f  a  complete  line  of  transmitter  and  receiver  strips 
and  Syntnesizers  for  amateur  and  commercial  use 
Request  qui  free  catalog  Allow  $2  for  UPS  sftsDpmg  -  Mastercard  and  VtSA  *eicomt 


GLB  ELECTRONICS 


1952  Clinton  St.  Buffalo.  NY  14206 
716-824-7936,  9  to  4 


i^  143 


>-*$ee  Ltst  of  Advertisers  on  page  i  14 
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Put  2  Meters  in 
Your  Shirt  Pocket 

Radio  Shack's  Pocket  Weatheradio  makes  a  dandy  2-meter 
receiver-  A  few  quick  modifications  will  get  it  right  on  target 


Lester  Kotb  K3PIG 
PO  Box  767 
Lebanon  OR  97355 


9uality,  simplicity,  and 
low  price  make  this 
pocket  two-meter  re- 
ceiver surpass  anything  on 
the  market  if  indeed  such  a 
compact  gadget  with  these 
features  is  available. 

The  heart  of  the  FM  moni- 
tor is  a  'Pocket  Weathera- 
dio" which  is  listed  in  Radio 
Shack's  1982  catalog  for 
$12  95    and    measures    less 


VIEW  FROM    PARTS  5lK 


VOL 


TUNING 


I i  TURNS) 

LZ 

<5  TURNS1 


(6  TURNS) 


Fig.  7.  Weatheradio  compo- 
nent layout 
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than  4X3X1W  inches 
Originally  covering  the 
162  40-1 62,55^1  Hz  weather- 
band,  the  state-of-the-art  cir- 
cuit features  of  the  Weath- 
eradio make  it  an  ideal 
choice  for  conversion  to 
two-meter  FM.  The  frequen- 
cy modification  consists  of 
simply  adding  three  5-pF  ca- 
pacitors across  three  induc- 
tors. This  modification 
alone  makes  a  dandy  moni- 
tor, but  the  addition  of  a 
simple  squelch  circuit  puts 
icing  on  the  cake 

Weatheradio  Circuit 

The  schematic  included 
with  the  radio  shows  a  sim- 
ple, well-designed  circuit 
consisting  of  a  zener-regu- 
lated,  three-transistor  front 


end  followed  by  a  43-MHz 
ceramic  filter  and  a  total  of 

two  ICs  for  i-f  amp/FM  de- 
tector and  audio  amp,  The 
local  oscillator  is  tuned  by  a 
varicap  diode,  and  a  10k  pot 
serves  as  a  tuning  control 
The  rf  amp  is  not  variably 
tuned  since  the  small  fre- 
quency range  does  not  re- 
quire it  Selectivity  and  fre- 
quency stability  are  excel- 
lent for  a  tunable  VHF  re- 
ceiver, but  don't  expect  top 
sensitivity. 

Disassembly 

Snap  the  plastic  cover  off 
the  Weatheradio  case,  A 
cardboard  insert  over  the 
circuit  board  is  firmly  glued 
to  one  of  the  electrolytic 
caps.  Carefully  remove  this 


TO   CENTER 
TAB  OF 

volume: 

CONTROL 


*   Hi,  R4  OPTIONAL 

04,  02  GERMANIUM   DI00E5, 
IN60.  INM,  ETC 


Fig,  2  Hybrid  squelch  circuit 


insert  from  the  cap  to  have  a 
look  at  the  board.  The  card- 
board insert  can  be  cut  off 
permanently  except  for  the 
nine-volt-battery  area  With 
a  miniature  phillips  screw- 
driver, remove  the  two 
screws  holding  the  volume 
and  tuning  knobs  to  their 
shafts.  Also  remove  the  two 
screws  from  the  circuit 
board  and  the  one  anchor- 
ing the  whip  antenna.  Re- 
move the  whip  through  the 
top  of  the  case  and  take  out 
the  circuit  board  Unsolder 
the  leads  from  the  speaker 
itself  to  avoid  errors  when 
reconnecting.  Use  small  clip 
leads  to  the  speaker  while 
testing. 

Frequency  Modification 

All  that  is  required  tocov- 
er  two  meters  is  the  addition 
of  a  5-pF  capacitor  (parallel) 
directly  across  inductors  L1, 
L2,  and  L4.  The  locations  of 
these  coils  are  shown  in  Fig. 
t.  No  existing  parts  are  re- 
moved. After  soldering 
these  caps  into  place  on  the 
foil  side  of  the  board,  recon- 
nect the  speaker,  slip  the 
board  back  into  the  case, 
and   install   the  knobs  and 


whip  for  final  testing.  Re- 
connect the  battery,  set  the 
tuning  knob  to  mid-position, 
and  with  a  toothpick  or 
pointed  nonmetallic  tool, 
spread  or  compress  L4  (local 
oscillator)  until  you  hear  a 
local  repeater  signal  or  de- 
sired center  frequency  from 
a  signal  generator.  L2  and  LI 
(rf  amp)  should  be  spread  or 
compressed  in  the  same 
manner  for  maximum  quiet- 
ing, which  can  be  accom- 
plished only  with  a  weak 
signal,  preferably  from  a  sig- 
nal generator.  Even  though 
coupling  between  the  local 
oscillator  and  the  rf  amp  is 
very  light,  peaking  of  L2  for 
maximum  sensitivity  will 
shift  the  receive  frequency 
slightly,  so  keep  retuning  on- 
to frequency  as  L2  is  being 
peaked;  an  increase  in  noise 
may  be  a  shift  off  frequency 
rather  than  a  decrease  in 
sensitivity.  Strong  signals 
can  be  received  even  with- 
out  adjustment  of  12  and  t_1, 
but  peaking  (especially  L2) 
is  recommended  for  best 
sensitivity. 

Hybrid  Squelch 

Drilling  holes  or  adding 
controls  and  switches  to  an 
otherwise  attractive  custom 
case  is  both  difficult  and  un- 
sightly. With  this  in  mind,  I 
came  up  with  a  novel  idea 
which  I  call  a  hybrid 
squelch;  the  volume  control 
doubles  as  a  squelch  con- 
trol The  squelch  engages  at 
(and  remains  engaged 
above)  any  preset  volume 
level  suited  to  preference  by 
varying  the  squelch  sensitiv- 
ity setting  of  R2  (Fig.  2). 
Once  this  R2  level  is  set  it 
needs  no  further  adjust- 
ment. Although  the  most 
sensitive  volume/squelch 
setting  is  just  at  threshold,  a 
moderately  strong  signal 
will  open  squelch  even  if  set 
at  full  volume.  The  use  of 
the  volume  control  as  a 
squelch  control  is  accom- 
plished by  coupling  the  in- 
put of  the  741  op  amp  di- 
rectly to  the  center  tab  of 
the  Weatheradio  volume 
control  with  a  240-pF  capac- 
itor. Thus,  the  input  level  to 


5pF    ACROSS    L4 


1C3 


the  noise  amp/squelch 
switch  varies  with  the  vol- 
ume setting. 

Fig.  2  shows  the  complete 
squelch  circuit.  The  741 
(DIP)  op  amp  serves  as  a 
high-gain  noise  amplifier. 
Germanium  diodes  D1  and 
D2  provide  a  dc  voltage 
which  mutes  the  Weathera- 
dio audio  amp  (IC2)  at  pin  2 
when  no  signal  is  present. 
The  240-pF  coupling  capaci- 
tor helps  eliminate  passage 
of  voice  frequencies  How- 
ever, if  you  find  that,  at  high- 
volume  settings,  heavy  mod- 
ulation activates  the  sensi- 
tive squelch  during  voice 
peaks,  reduce  squelch  sensi- 
tivity R2  until  a  compromise 
position  is  reached.  To  save 
space  and  eliminate  the 
need  for  a  subminiature  pot, 
I  adjusted  R2  to  the  desired 
level,  measured  the  resis- 
tance on  each  side,  and  sub- 
stituted fixed  resistors  as  a 
divider,  An  alternative 
would  be  to  substitute  a  fixed 
10k  resistor  for  the  R2  pot 
[connecting  C2  to  the  junc- 
tion of  R2  and  pin  6  of  IC3) 
and  to  lower  the  gain  of  IC3 


Circuit  modifications. 


by  reducing  R1  to  anywhere 
between  6.8  and  2.2  meg* 
ohms.  For  this  approach,  I 
found  the  optimum  value  to 
be  somewhere  between  2,2 
and  4.7  megohms.  R3  and  R4 
on  pin  3  of  the  741  are  stan- 
dard practice,  but  optional; 
mine  functions  perfectly 
without  them. 

Construction  Notes 

Store  all  tiny  screws  and 
the  knobs  in  a  cup;  they 
have  a  tendency  to  wander 
off.  All  parts  for  these  modi- 
fications were  soldered  di- 
rectly to  the  foil  side  of  the 
Weatheradio  board,  each 
supported  by  its  own  leads 
or  short  lengths  of  thin  but 
rigid  wire.  Space  is  limited, 
requiring  V4-Watt  resistors 
and  other  parts  of  miniature 
variety.  The  741  DIP  was 
mounted  against  the  foil 
side  of  the  board,  leads  up, 
between  IC1  and  the  imme- 
diate side  edge  of  the  board, 
with  leads  trimmed  short. 
Keep  parts  placement  near 
the  board  edges,  as  the 
speaker  magnet  area  has  the 
least   room   for  clearance. 


The  protective  coating  on 
the  foil  can  be  scraped  away 
at  points  needing  the  solder 
connections.  Watch  battery 
polarities  and  note  that  the 
Weatheradio   schematic 
chassis    symbol    designates 
nine  volts  positive.  Be  sure 
to  connect  the  positive  lead 
of  the  squelch  circuit  to  a 
point  after  the  on/off  switch 
so  it  does  not  draw  current 
when  the  radio  is  turned  off 
A  circuit  modification  or  er- 
ror   on    the    Weatheradio 
schematic  has  pins  2  and  3 
of  audio  amp  IC2  reversed. 
Squelch    output    (from    D2 
and  C3  of  Fig.  2)  goes  to  ac- 
tual pin  2  of  IC2.  As  each 
part  is  added  to  the  board,  it 
is  a  good  idea  to  seat  the 
board  into  position  in  the 
plastic    case   to   check   for 
parts  clearance  and  to  avoid 
shorting  leads  to  the  metal 
speaker.  Care  and  patience 
cannot  be  overemphasized. 
It  is  quite  easy  to  make  opti- 
cal reversals  while  looking 
at  both  sides  of  the  board 
for  circuit  points  of  induc- 
tors and  IC  pin  numbers.  Tri- 
ple check.  Insert  a  milliam- 
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THERE  IS  A 


IN  QUARTZ 
CRYSTALS 

International's  leadership  in  crystal  design  and 
production  is  synonymous  with  quality  quartz  crystals 
from  70  KHz  to  160  MHz,  Accurately  controlled 
calibration  and  a  long  list  of  tests  are  made  on  the 
finished  crystal  prior  to  shipment 

That  is  why  we  guarantee  International  crystals 
against  defects,  material  and  workmanship  for  an 
unlimited  time  when  used  in  equipment  for  which  they 
were  specifically  made, 

Orders  may  be  placed  by  Phone:  405/236-3741 , 
TELEX:  747-147.  CABLE:  tncrystaJ  •  TWX: 
910-831-3177  *  Mail:  International  Crystal  Mfg.  Co.,  Inc M 
10  North  Lee,  Oklahoma  City,  Oklahoma  73102. 


LsSmk^Ss?! 


GECuJ 


.  ■^Uij 


n 


.1  -^Tj 


If 


QBE? 


Write  for  information. 


ECJLLi 


f 


I 


DEra 


INTERNATIONAL  C«YSTAL  MFC  CO,,  INC 

ift  NtiMfr  Lei-    nhtfftioma     ; rl y    Qk*#ftamfl    •■   r. 


meter  in  series  with  one  of 
the  battery  leads  after  the 
completed  unit  is  in  the 
case.  If  it  draws  more  than 
25-30  mA,  recheck  for  shorts 
or  solder  bridges. 

Final  Touches 

Frequency  coverage  of 
the  tuning  range  can  be  in- 
creased or  decreased  by  in- 
creasing or  decreasing  (re- 
spectively), by  a  few  picofar- 
ads, C18  which  couples  the 
varicap  tuning  to  the  local 
oscillator,  I  made  no  modifi- 
cation here,  as  frequency 
coverage  was  adequate  for 
the  repeater  portion  of  two 
meters.  A  tiny  dot  of  white 
paint  or  nail  polish  on  the 
tuning  knob,  with  frequency- 
reference  dots  on  the  case, 
will  prove  useful.  If  y°u 
want  to  turn  this  into  a  de- 
luxe mode!,  drill  a  tiny  hole 
on  top  of  the  plastic  case 
and  install  a  subminiature 
LED  for  an  on/off  indicator. 
At  the  expense  of  a  slight  in- 
crease in  current  drain,  this 


feature  will  remind  you  to 
turn  the  radio  off  at  night 
and  might  save  you  a  bat- 
tery. If  space  can  be  found 
to  neatly  install  a  small  bat- 
tery cutoff  jack  for  an  ex- 
ternal nine-volt  supply,  it 
would  do  wonders  for  your 
budget;  nine-volt  batteries 
are  not  noted  for  their  lon- 
gevity. With  a  little  ingenu- 
ity, the  local  oscillator  could 
even  be  converted  to  single- 
channel  crystal  control. 

My  FM  monitor  keeps  me 
in  touch  with  what's  going 
on  without  my  having  to 
pull  my  rig  out  of  the  car  ev- 
ery evening.  For  a  while,  it 
also  kept  me  from  jumping 
in  on  every  QSO.  Eventual- 
ly, I  broke  down  and  built  a 
50-mW  companion  FM  trans- 
mitter which  easily  hits  the 
local  repeater,  It  measures 
onlyl  Vi  x  1  x  1  inches.  So 
now  I  have  a  $25  hand-held, 
but  — you  guessed  it  — no 
matter  how  hard  I  tried,  I 
couldn't  squeeze  it  into  the 
Weatheradio  case.B 


LEARNING  THE 
MORSE  CODE? 

Try  the  All  New 
AEA  BT-1  — 

Basic  Trainer  For 
Morse  Code 
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AEA,  in  conjunction  with  ETS  (Ed .uca'tronat  Technology  and  Services)*,  has 
developed  the  BT-1  Code  Trainer,  ETS  methodology,  based  open  research  by  a 
promment  mid-west  university,  has  demonstrated  that  a  tvpicat  student  using  £his 
system  and  the  BT-1  can  ieam  Morse  code  to  speeds  of  20  WPM  In  four  weeks 
based  upon  two  20  minute  daily  training  sessions* 

The  pre-programmed  BT-1  computerized  trainer  will  allow  you  to  acheiv^  profi- 
ciency in  Morse  code  faster  than  any  other  Known  method, 

No  prior  knowledge  of  Morse  code  is  required  to  use  the  BT-1.  There  are  no 
tapes  to  purchase  or  wear  out  The  BT-1  operates  from  a  12  VDC  Source  or  from 
the  AEA  117  Vac  wall  adapter  untt,  AC*2.  For  portable  use  the  BT-1P  is  available 
with  Nicad  batteries  and  comes  with  a  charger  that  operates  from  117  Vac.  The 
unit  can  also  be  used  m  mobile  settings  via  the  12  VDC  system. 

'Education  Technology  &  Serylqas,  see  page  81  October  19S1  issue  ot  Ham  Radio  Magazine, 


Prices  and  Specifications 
Subject  To  Changs  Without 
Notice  Or  Obligation. 

AEA  ,2 

Brings  you  the 
Breakthrough! 


See  the  BT-1  at  your  dealers  or  write: 
Advanced  Electronic  Applications,  Inc. 

P.O.  Box  C2160 

Lynnwood,  Washington  98036 

(206}  775  7373  Telex:  152571  AEA  INTL 


FOURTH 
GENERATION 


SATELLITE 
RECEPTION 


NOW! 

With  RC.E/S70MHZ 
VIDEO  PROCESSOR  BOARD 

FEATURES: 

LF.  Strip  Includes  S.  A. .  W.  BP  Filter 

Discrete  70  MHZ  PLL  Demodulator 

Full  AGC  &  AFC 

Normal/ Reverse  Video 

On  Board  Power  Supply  Regulation 


The  most  advanced 
Satellite  Video 
Processor  Available 


KIT 1324,00 

ASSEMBLED.  .1449. 00 


DigiCom  Engineering,  Inc. 

RO.  BOX  1656 
-225  KODIAK,  ALASKA  99615 

(907)48^5118 

ORDERING  INFORMATEON:  CtwcJtT  MO  or  COD  S  ac- 
cepted. Airman  shipping  costs  within  U.S.  included  in  price 
i  allow  ]  week  for  delivery  J .  Foreign  orders  include  15.00  for 
shipment  by  air. 
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Alaska 
Microwave  Labs 

P.O.  BOX  2049  PALMER,  ALASKA  99045 
(907)  376-3098  DEPT  73 


GaAs  FETS 


MGF1400  NF  2.QDB  @  4GHZ  MAG  15DB 
MGF1412  NF  0.BDB  @  4GHZ  MAG  1808 
MCF1200  NF  1.0DA  @  16HZ.  NF  2.2D6  S  MAG  14DB  @ 
4GHZ 


VTO 


V72T-1  27GHZ  TG  3.2GHZ  MM  POWER  OUT  10  MW 
TUNING  VOLTAGE  0  TO  20V  Vce  *15  vdc  at  60  MA 
V/2T^  £8GHZ  TO  3XHZ  REST  SAME  AS  V72T-1 
VR2T-1  SAME  AS  V72T-1  BUT  FRE0  3.0GHZ  TO  3.5GHZ 
V92T-2  SAME  AS  V72T-1  BUT  FRE0  16GHZ  TO  4.2GHZ 
VB2T-3  SAME  AS  V72T-1  BUT  FREu  4.0GHZ  TO  4.5GHZ 
V92T-r  SAME  AS  V72T-1  BUT  FR60  4.5&HZ  TO  5.0GHZ 
V56T-1  9GHZ  TO  T.6GHZ  POWER  OUT  13  MW  TUNING 
VOLTAGE  2  TO  50V  Vcc  *15  VDC  AT  60  MA 
V66T-1  SAME  AS  V56T-1  BUT  FREQ  1.5GHZ  TO  2.5GHZ 


CHIP  CAPACITORS 


1.2,  2.2.  2.7.3.3.  47,  G.8.  10,  IB.  22,  27.47. 100.  120.  160. 
220.  270. 330.  390. 470. 560. 630, 820.  IK,  1 .2Kr  1.8-K.  3.9K, 
B.2Kr  iok,  10DK 


NEW  TS830S  for  $1 50? 


Yes  indeed!  Just  add  a  Matched  Pair  of  top- 
quality  2.1  KHz  BW  (bandwidth)  Fox  Tango 
Filters.  Here  are  a  few  quotes  from  users: 
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sum 

j 

$&tj  oi:- 

$96. 00 

1 

S98.D0 

S98.Q0 

1 

SOB.flQ 

i 

&9^.00 

J 

i 

Makes  a  new  rig  out  of  my  old  TSS3QS!  * . 
".*rVBTfiGw  work?  thv  vmy  I  dreamed  it  should, 
k\„Spectacuiaf  improvement  in  SSB  selectivity... " 
',,  Completely  eliminates  my  need  for  e  CW  fitter., 
(e  installation  -  exceifent  instructions..." 
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TRIK0  201-H1M 
.3-l.BFF 

.5^3  PF 
1-flPF 


JMirltKllfliflNikJ 


TEFLON  CIRCUIT  HOARD  DRL  SIDED  1  DZ 


APPROX.  3.25"  *  5.0"*  .010 
APPROX.  3.25-h  5.0"*  .0312 
APPROX.  3. 2&"*  5. 01*, 0625 


MIXERS 


37GHZ  TO  4.2GHZ  MIXER,  L0  2-&&HI  TO  5.1GHZ. 

IF  DC-.9GHZ  SSB  CONVERSION  LOSS  TYP  5  5DB  MAX 

bliiJB.  T0-a  PACKAGE 

.9GHZ  TO  1.3GHZ  MIXER,  L0  -7GHZ  TO  1.5GHZ.  IF  0C- 

.2GHZ   S&B   CONVERSION    LOSS    TYPE    ?  «DB    TO-B 

PACKAGE 


CHIP  RESISTORS 


50  OHM  ft  WATT 
3l%CHIPR€SJST0ftS  FOR. 
50  OHM  T  NETWORK  3  DB  PAD 

W0  WARRANTEE  ON  SEMICONDUCTORS 


$55.00 

£15.00 

$1.50 

S6.00 


OPEN  AT  8  PM  EST  CLOSED  8PM  PST 

ORDERS  ARE  POSTAGE  PAID 

COD  -  VISA  -  MASTERCHARGE 


Fox  Tango  f  liters  are  notably  superior  to  both 
original  2,7KHz  BW  units  but  especially  the 
mode§t  ceramic  2nd  IF;  our  substitutes  are8-pote 
discrete-crystal  construction.  The  comparative 
FT  vs  Kenwood  results?  VBTOFF— RXBW:2  0vs 
2,4;  Shape  Factor:  1 .19  vs  1 .34;  80dB  BW;  2.48  vs 
3,41 ;  Ultimate  Rejection;  1 10dB  vs  80,  VBT  SET 
FOR  CWat30DHit  BW  —  SF 2,9  vs  3,33;  Insertion 
Loss:  1dBvs  10dB. 

AN  D  NOW  A  NEW  TS  930S! 
Tests  prove  that  tne  same  filters  improve  the  f930 
even  more  than  our  TS30  Oonl  buy  CW  Miters— not 
even  ours.  You  probabfy  won't  need  them! 

INTRODUCTORY  PRIC£;  (Complete  Kit)^$150 

Includes  Matched  Patr  of  Fox  Tango  Filters. 

all  needed  cables,  parts,  detailed  instructions. 

Specify  Kit  desired:  FTK-830  or  FTK-930. 

Shippmg  $3  (Air  $5),  FL  Sales  Tax  5% 

ONE  YEAR  WARRANTY 
GO  FOX-TANGO  -  TO  BE  SURE! 
Order  by  Mail  or  Telephone. 

AUTHORIZED  EUROPEAN  AGENTS 

Scandinavia  MJCROTEC  (Norway) 

Other:  tNGQIMPEX  (West  Germany) 


FOX  TANGO  CORPORATION 

Box  15944S,  W  Palm  Beach,  FL  33406 
Phone:  (305)  683-9587         ^323 


Hl-Q  BALUN 


*  For  dipoles,  yagiS  rnverted 
vees  &  doublets 

*  Replaces  cenier  insufator 

*  Puis  power  m  antenna 

*  Broadoanried  3-dO  UHz 

*  s;mali.  hgn  I  weight  anrj 
weatherprool 

■  1  1  impedance  ratio 

*  For  full  legal  power  and  more 

*  HeJp&  eliminate  TV  I 

*  With  SO  239  connector 


VT 


BMm 


s* 


only  $12.95     '-^m-M 

Hl-Q  ANTENNA 

INSULATOR 


Smair  rugged,  lightweight, 
weatherpfoo* 

Replaces  center  insula  JO  r 

Handles  (ull  legal  power 
at>cl  more 

S6  95    vVl!n  S0  ^39  conneaor 

Hl-Q  ANTENNA 
END  INSULATORS 

Rugged,  lightweight,  infec- 
tion molded  of  top  quality 
material,  wim  hjgh  dielec- 
tric qualities  and  excellent 

weatherabiNty.  End  insula- 
tors are  constructed  in  a 
spiral  unending  fashion  to 
permit  winding  of  loading 
coMs  or  partial  winding  for 
tuned  traps, 
May  <m:  used  fur 
■Guv  W]r'-  Strain  insulators 

•  End  or  center  insulators  for 
j-pnnaS 

•  Construclion  ol  antenna  load 
mo  cents  or  mullibancl  Erg 


*4.95 


MODEL 

HANDS              LENGTH 

WITH  Hl-Q 
PFllCE  WITH                CENTER 
HI  O  BALUN        INSULATOR 

orpotH 

D^80 

80,75 

130 

$31.95 

S27.95 

D-40 

40,15 

66 

28.95 

24  95 

D-20 

20 

33 

27.95 

23,95 

D15 

15 

22 

26.95 

22.95 

D10 

10 

16 

25  95 

21.95 

Shortened  rfipoirs 

SD-80 

80,75 

90 

35,95 

31.95 

SD-40 

40 

45 

32.95 

2695 

PiTflll-«l  dlpol 

es 

PD-8010 

80,40,20,10,15 

130 

43.95 

3995 

PD-4010 

40,20,10,15 

66 

37.95 

33.95 

PD-8040 

80,40,15 

130 

3995 

35.95 

PD-405^ 

40,20, 1 5 

66 

33.95 

29.95 

C-i|ii:Ih  ihcrtt 

riff*  -  only    seme  as  tncloded  in 

SD  models 

s-ao 

S-40 

80,75 

40 

$11,95  pr 
$10.95  pr 

All  antennas  are  complete  with  a  Hl-Q  Bal un  or  HI-0 

Antenna  Center  insulator,  No.  14  antenna  wire,  cer- 
amic insulators,  100  nylon  antenna  support  rope^SD 
models  only  50)  rated  For  full  legal  power.  Antennas 
may  be  used  as  an  inverted  V  and  may  also  be  used 
by  MARS  or  SWLs, 

Antenna  accessories — available  with  antenna  orders 
Nylon  guy  rope  450*  test  100  feet  14.49 

Ceramic  (Dogbane  Type)  antenna  insulators  S1.50  pr 
SO-239  coax  connectors  ,55 

All  prices  are  postpaid  USA  48 

Available  at  your  favorite  dealer  or  order  direct  from 


Vau  Dealer  Inquiries  Invited 

Gorden 
Engineering 

BOX  21305  B,  SOUTH  EUCLID,  OHIO  44121 


iH-See  List  of  Advertisers  on  page  114 
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Hy-Gain  Ant^nnaB 
TK7DXS  7  element  trifcind  beam  - 
TH5HH2S  5  element  tribind  b**m 
TH3Mk35  3  element  triband  beam 
TH3JrS  750 W  PEP  3  el  tnbandtr 
T«2HK3S  2  element  trjbantf  beam 
TH6  to  TH7DXS  conversion  Kit  — 


205SAS  2Cm  5  element  "Long  John" 
155BAS  15m  5  element  "Long  John* 
105BAS  10m  5  element  *  Long  John" 
1SAVT7WB5  SO- lOnt  trap  vertical  - 
MAVQ/WBS  40-10m  trap  verlical  - 

V2S  2m  colintar  gain  vertical  

BN-S65  Beam  mount  l-i  balun  


37,$  +  0u 

309.00 

215.00 

156-00 

134.00 

135.00 

292.00 

175,00 

114,00 

67.50 

51  .Qfl 

37.50 

17.  Q0 


Full  line  available  at  big  savings' 


Hy-Gain   CranK — up   Towers 

HG-33HT2  Sid*  supported  

HG-3SMT2  Side  supported   

HG-5QMT2  Side  supported  

HG-37SS  SeL*-5uppor1ing  

HG^52SS  Self-supporting  

HG-54HD  Self-supporting  

HG-70HD  Set+- supporting  


I  744. 00 
54*. QO 
754.00 
642,00 
923.00 
1500. 00 
£351, 0D 


Crankups  freight  prepaid  in  continental  US 


Hustler 


5BTV  80-10m  vertical  

4BTV  40-iOm  vertical  

G7-I44  2m  colinear  vertical  - 
G6-144B  2m  colinear  vertical 

HO-h2  HF  mobile  mast*  

RM-10  10m  resonator  

fiH-15  15m  resonator  ■ 

RM-20  20m  resonator  

RH-40  40m  resonator  

RH-75  75m  resonator  

RH-90  BOm  ftsonator 

BH-i  Bumper  mount  


SSM-2  S.S.  ball  mount 

HOT  "Hustlo-H"  mount  

SF-2  7m  5/8  mobile  whip  

Entire  Line  at  super  savings! 


100.00 
79.00 
P9.00 

da. oo 

LB. 50 

9.00 

9.00 

12.00 

13.75 

14.75 

14.75 

13. DO 

14,00 

14.  DO 

9.00 


THE     ANTE  M  NA    BANK 

i460H  General  Green  Way 

Alexandria*  Virginia   22312 

703-569-1200 

All  prices  subject  to  change  without  notice 


US 


Rohn   Tdwi 
2flG  10  ft  section 
ZQAttt)  top  section  — 

250  10  ft  section  

25AGO  top  section  — 

45G  10  ft  section  

45AGO  top  section  — 

BX48  6  sq  ft  max   

HBX48  10  sq  ft  max  — 
HDBX48  18  sq  ft  mix  - 
FK254S  4?  ft  foldover 
FK4S44  44  ft  foldover 


Diawa  /  Miller 

CS-201  2  way  coa*  switch  

CS-flOi  4  way  coax  switch  

CN-520  HF  SWR/Power  meter  

CIH540  VHF  SWR/Power  meter  

CN-550  UHF  SWR/Power  meter  

CH-620B  H¥/V}i¥  SWR/Power  meter 
CN-720B  HF/VHF  SWR/Power  meter 

CMW-418  auto  tuner/meter  

CNW-318  auto  tuner/meter  


Mini-Products 
HQ-l    ■Him-Quad"  ^lO^S^Om 
B-Z4  HIKini-Beam*  6a0,15,20m 
Rlf-3  3rd  element  for  B-24  


*  29.50 

32.75 

41.00 

53,50 

93.75 

104.75 

204,00 

253,00 

316.00 

794 . OH 

1117.00 


20.00 
62.00 
59,00 
69. 0B 

76,00 
107.00 
150.0  0 
168.00 
285.05 


129.95 
99-00 
47,00 


ORDERS  ONLY^    000-336-8473 

ALL  others  call;    <703>  569-1200 

No  COD  -   W«  ship  UPS 

Allow  two  weeks  for  delivery 

Shipping  cost  not  included 

We  reserve  the  right  to  limit  quantities 

We  gladly  except  VISA  and  HASTE  RCA  RD 


Cushcr^ft   Antenn 

A4  4  element  tribend  beam  

A3  3  element  triband  beam  

R3  Gain  tHband  vertical  

AV5  80-10m  trap  vertical  

AV4  40- 10m  trap  vertical  

AV3  20- 10m  trap  vertical  


32-19  19  element  2m  "Boomer*  — 
214B  14  element  2m  "Jr  Boomer"  - 
214FB  14  element  FH  "Jr  Boomer" 
A147-U  11  element  2m  beam  


A144-10T  10  element  2m  twist  beam 
Full  line  available  at  great  savings! 


Rotor 


HDR-300  Digital  readout  25  sq  ft 

T2X  "Tailtwister"  20  sq  ft  

BAH-1V  15/7,3  sq  ft  

CD-45  8.5/5  sq  ft 

AR-22XL  3/1*3  sq  f  t  


HD-73  Dual  speed  10.7  5q  ft 

U-100  Appro*.  3  sq  ft  

ft  cond  rotor  cable  

6  tond  rotor  cable  

4  cond  rotor  cable   


MFJ   Enterprises 

HFJ-900  200  Watt  Versa  Tuner  

HFJ-941C  300  watt  Versa  Tuner  II  

HF  J-949B  300  watt  Versa  Tuner  II  

MFJ-942  1500  watt  Versa  Tuner  III  — 
Other  MFJ  products  at  similar  savings1 


Coa,x    and    Wire 
RG-213/u  Milspec  93%  shield 

RG-0/u  "Sup*rflex"  foiffl  

Hini-8  foam  


RG-SS/u  "Superflex"  foam  

H14  standed  copper  50, 75,100, or  150  ft 
(♦14  copperweld  50  ft  multiples  


224.50 
172,50 
224. SQ 
33.50 
81.30 
44.20 
81.50 
63.00 
68,00 
37.50 
44.20 


427.00 

244,00 

195.0ft 

102,75 

49.95 

89.00 

42.00 

.16/ft 

JVft 

.075/ft 


*  41 .95 

77.55 

117.55 

193*15 


♦28/ft 
24/ft 
■12/ft 
.12/ft 
.05/ft 
0  75/ft 


4511 RTTY  Interface 

for  TRS-80  Color 
Computer  Owners 

*  Simply  plug  into  Program  P&k*  slot, 

*  No  aoftware  to  load,  it  is  in  BDM. 

*  Split  screen  features  word  wrap  and 
continuously  displays  status. 

*  Selective  calling  stores  incoming 
messages  on  casette  tape. 

*  Baudot  and  ASCII  modes. 

*  Standard  EIA  signals  to  your  T.U, 

*  Complete  documentation  supplied 

48 1 1  BTTT  Interface 
^171       $169.98  SOI 

R 1 0  G  E  Tested  Gf  assembled;  90 

SYS1  EMS     sMpping.  Mass.  real- 

C*r*\      IMP  dents  add 5% sales  tax. 

LA_A,   UNO,         "A  irademart  oi  Tandy  Corp.. 

P.O.  Box  772,  Acton,  MA  01720  {61 7)  2644251 


BEEPER  HI 


4'JCCL    ■*■■ 


bia^iiL 


ii:-' 


If. 


"THE  PROFESSIONAL  TOUCH 
GOMES  TO  AMATEUR  RADIO!" 


"BP-3  automatically  provides  a  gentle  high  fre- 
quency beep  at  the  beginning  of  e&Cfri  transmis- 
sion and  a  low  beep  at  the  end..  Virtually  elimi- 
nates "talK-OVW"!  Operates  for  up  to  oneyaar 
on  a  single  9-V  oa^fcery  {not  supplied}.  Can  be 
directly  interfaced  to  any  transceiver  which  is 
keyed!  toy  grounding  the  FIT  line  (the  PTT  line 
voltage  must  be  positive,  not  greater  than  £4 
VDC,  nor  the  current  greater  than  100  ma.) 
Works  with  virtually  all  modern  gear.  You've 
heard  It;  now  you  can  have  it!" 


a 


ADD  THE  BEEP! 


*» 


"BP-HA  Complete  with  oase,  cable, 

Standard  4-pin  flonnontorts M .  BB  pp 

BP'3B  As  above  except  without 

oonnectors,  Add  your  own  36.06  pp 

BP-3C  CiitJiiit-board  version  for 

cuHtom  installation  ...  S0.96  pp 

All  units  assembled  /tested.  OH  resldenls 
add  6%  Sales  Tax'" 


musmm 


^•85 


II 


3T48  Doft  Dnvo  •*  OaylO",  Ohh5  *541B 


TM 


General  Communication 

Industry 

Marine  VHF 

Scanners 

Amateur  Sands 

GB  Standard 

CB  Special 

Microprocessor 

Call  or  Write  # 39 

JAN  CRYSTALS 

P.O.  Box    06017 

Ft,  Myers,  Fl.    33906-601 7 

All  Phones    (813)936-2397 
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HAM  SHACK 


808  N    Warn  Evans ville   IN  47711 


en  jnd  trmti*Mttf  iu&itcr  10  thing* 


MB*  RO  Reader 

MBA  RC  RcvrDodeConv  Xm\ 

MM  Z  MorsflMahc  Ulhmale  Kcy«M 

CKSConlosS  Memory  Keyer 
KT.2  K&pef/Trainer 
BT  1   Trainer 

laopalrt  1*4/220  MHZ 
ARAL 

Antenna   flook 

License  Manual 

ALU*NCE 

HO  73  Rotator 

U  100  Rotator 

AST  RON 

RS7  A  5-  7  Amp  Power  Supply 

RS 1 2A  $  1 2  Amc  Pc#er  Sy  ppi  r 

RS20A  16-20  Amp  Power  Supply 

RS20M  16-20  Axnp  wimeler 

f^S35A  25-35  Amp 

ftS&tJ  25-36  Amo  wi  meter 

RSS0A  37  50  Amp 

3S50M  37  50  Amp  *  meter 

A2D£N 

PCS*0O0  2Mxcwi 

PCSXIOMandneid 

BASH 

Code  Tapes'Stufly  Guides 

BENCHER 

By  i  Peddle 

ZAiABalon      

SAW 

Folded  Dj pole  60- 10 Meier 

SWL  Antenna 

BUTTERNUT  HF6V  Vertical 

CALL  BOOK  US'OX 

CUSH CRAFT 

44  Tr.ftdndaf 

M  l9Sup«rboomer  19EL2M 

MfW* 

C**A  tOOT  o  5A.W  Antenna  Tgner 

CN  520  i  fr«  Mhi  SWR'Pwr  Mir 

CN  6MB  1  fr150  MHjt  SWRfP*f  MV 

0ENTROM  W2  Waumete* 

ORJWE 

TR?A  Kctf 

r?a  Rece«»#' 

TflS  jtew 

12  in^n  Green  Monitor 

EMCOMM  ISAHTEO 

ST  14X  uP 

ST  J*QvuP 

Ba&a  Cnarrjef 

HA.I  CT21BC  Terminal 

HYGAIN 

TM?  DXS7EL  frjhander 

Him  IV  Rotator 

V2S  E xc <i I ienr2M  Vertical 

■COM 

R7Q  Gen  oral  Coverage  Hcvr 

720 A  General  Coverage  Xc*r 

740  Xevr 

251A  2  Meier  aii  Mode 

505  6  Meter  Xc*r 

290H2Mfllnf  AIIMode 

3AT. -4 at  Handheld* 

2AT2MHarmh«ld 

KLM 

x.TjenA  Trtdender. 

'aa  t*s  ULBA2M  Long  Boom*' 

HT34A    TtiDAnOCT 

KANT  RON  ICS 

iniftHace 

Mini  Terminal 

IARSEN  SB  wa*e 2M  Macj  Ml 

MFJ 

B41C  Ttfner 

496  Super  Keyboard 

nSVHFCon*  lorJMHTa 

104  New  24  hr  Dual  Cfock 

MIRAGE 

BlOB  

81016  

B301B  ,    - 

ROBOT 

RGHN 

SHURE 

4440  0*9 h  M>c 

4  ma  Hand  Mic   . . 

TEN-TEC 

Co'sair  FtnTaslic  Rig1 

Argoay 

TOKYO  HTr*0*ER 

HL30V25WAmp 

HLSavaOWAmo 

MLIflOVlMWAmp. 

HL'20O440MHjAmp 

HC200T  after 

HCaOOOluner 

VOCOM 


J269  00 
395  00 
150.00 

125.00 

.  .99.00 

72. DO 

.    40.00 

,112.00 
6,00 

4.00 

£39  00 
45.00 

$49.00 
69  DO 
B9  00 
iQflQO 
135  00 
149.00 
199  00 
225  00 

:a 
1265  00 

S9  95 

$36  00 

IB.  50 

1135.00 

.    37.50 

1 10.00 

tlB.95.-J  19  95 

S225  00 

62  00 
59  00 

1299  00 

63  00 

T1Q00 
S65.0O 

JT43  00 

1395  00 

695  00 

139  00 

S285.00 

309  00 

29  95 

$685.00 

S369  00 

T  35.00 

39.00 

£599.00 
cell 

.94900 
575  00 
395  00 
475.00 
235.  GO 
215.00 

£459  00 

75  00 

299  00 

$165  00 

249  00 
£20  00 

SB*  00 

275  00 

36.00 

29  00 


£150.00 
239.00 

.  205.00 

. .  .  call 

earl 


£5000 
36.00 

$999  00 
call 

$63  00 
150  00 
265  00 

105.00 
.9000 
295  00 


-k«S 


Amp  lil  !**&-' A  MS  c*" 

^&  812-422-0231 

W«0M-FR1  MM-tftl  •  SAT  MH-3PII 

Send  SASE  for  our  new  *  ui*d  equipment  Hit. 


DIRECTION 
FINDING? 


•  No  Receiver  Mods 

•  High  Sensitivity 

•  135-165  MHz  Standard  Range 

-A-  Mobile,  Base  or  Remote  Use 

•  Bright  LED  Display 

•  Optional  Digital  Readout 

■ 

•  Optional  Serial  Interface 

•  Kits  or  Assembled  Units 

•  12VDC  Operation 

•  90  Day  Warranty 


New  Technology  (patent  pending) 
converts  any  VHF  FM  receiver 
into  an  advanced  Doppler  Direc- 
tion Finder.  Simply  plug  into 
receiver's  antenna  and  external 
speaker  jacks.  Use  any  four 
omnidirectional  antennas.  Low 
noise,  high  gain  for  weak  signal 
detection.  Use  serial  AFSK  option 
for  remote  display  or  tape  record- 
ing data.  Kits  from  $270.  Assem- 
bled units  and  antennas  also 
available.  Call  or  write  for  full 
details  and  prices. 


f  DOPPLER  SYSTEMS 
/*"N  5540  E.  Charter  Oak 
LJ  Scottsdale,  AZ  85254 

J  -«  (602)  998-1151 


WHY 
COMPRO- 
MISE 


Others  claim  more  gain 
their  antennas  than  the 
IsoPole™  antennas,  but  none 
can  beat  the  IsoPole  for 
HONEST  on-t  he-horizon 
omni-drrectional  gain  unless 
you  are  willing  to  spend  at 
least  THREE  TIMES  AS 
MUCH!!!  The  IsoPole  is 
easiest  of  ALL  competitive 
models  to  assemble,  has  a 
weather  protected,  factory- 
tuned  matching  network,  (no 
more  aggravating  SWR  varia- 
tions with  weather  changes), 
uses  all  stainless  steel  hard- 
ware, and  is  designed  to 
withstand  severe  icing  and 
wind  conditions.  The  IsoPole 
antenna  is  UPS  shippable 
without  the  standard  10  foot 
1Y4  inch  TV  mast.  You  can 
buy  the  mast  from  your  local 
ham  dealer,  hardware  store, 
or  Radio  Shack™  store  foi 
less  than  the  shipping  costs 
of  a  single  mast.  When  good 
strong,  low  cost  10  foot  sec- 
tions of  mast  are  so  easily 
available,  why  compromise  by 
using  several  shorter  pieces 
that  have  to  be  joined 
together? 


Prices  and  Specifications  subject  to 
change  without  notice  or  obligation. 


JUN 

ELECTRONICS 

3919  Sepulveda  Blvd. 
Culver  City,  CA  90230 
(213)  390-8003/1  -800*882-1 343 


ACA  Brings  you  the 

M     &■■■  M     m\ 


~>$Ge  Ltst  ot  Adv^r risers  on  page  7  M 


Breakthrough! 
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The  Secret  Telemetry  of 

OSCAR  8 


Do  those  numbers  from  the  sky  mean  anything?  You  bet 


foe  Magee  KSOM 
3928  Tacorna 
Irving  JX  75062 

Do  these  numbers  mean 
anything  to  you:  101 , 
245 ,  376r  449,  549,  601? 
Well,  this  is  the  data  I  re- 
ceived    from    OSCAR    8. 


Since  first  learning  about 
amateur  satellites  with  sig- 
nals I  could  hear  on  my 
Kenwood  R-599,  I  have  of- 
ten copied  this  type  of  data. 

The  above  sequence, 
when  decoded,  says  that 
the  total  solar-cell  current 


i 
30  00 
2800  - 
26 OO  - 
£400  - 
2500 
2000 

ieoo 

16O0 

1400 

1200 

IO00 

800 

6O0 

400 

200 

0 

£00 

-4O0 

-600 

600 

-  \C- 

-I  zoo 

-S400 

-1600 
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Fig,  1(a).  Channel  1 
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was  0  mA,  the  battery  cur- 
rent was  —  285  m A,  the  bat- 
tery voltage  was  15.85 
volts,  the  base-plate  and 
battery  temperatures  were 
23,28°  C,  and  the  Mode  | 
power  output  was  0  mW. 
The  math  is  pretty  simple, 
so  the  numbers  are  easy  to 
calculate.  A  pocket  calcu- 
lator does  the  job  in  no 
time. 

The  data  comes  from  OS- 
CAR encoded  into  six  differ- 
ent number  groups.  These 
groups  are  assembled  into  a 
certain  order  by  OSCAR  be- 
fore transmission.  Each 
number  group  is  called  a 
channel  and  the  assembly  is 
called  a  frame.  Thus,  the 
numbers  above  are  consid- 
ered as  one  frame.  Each 
frame  is  separated  from  the 
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rest  by  "HI/'  So,  the  frame 
above  was  actually  copied 
as  "101  245  376  449  549  601 
HI" 

Notice  that  each  channel 
is  composed  of  a  three-digit 
number.  The  first  digit  tells 
what  channel  is  being  sent 
and  the  next  two  digits  are 
the  data  for  that  channel. 
Each  frame  will  always 
have  all  six  channels. 

The  data  is  encoded  in 
each  channel.  Since  two 
digits  can  have  only  100  dif- 
ferent values,  equations 
must  be  used  to  decode  the 
data  into  something  useful 
(see  illustrations).  In  addi- 
tion to  the  equations, 
graphs  are  presented  so 
that  you  can  get  approxi- 
mate values.  You  can  lo- 
cate the  received  values  on 


h^-COUNT 


Fig,  1(b).  Channel  2, 
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Fig.  1(c).  Channel  3. 
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Fig.  1(d).  Channels  4  and  5. 


the  horizontal  axis  and  find 
the  decoded  values  on  the 
vertical  axis  —  as  is  shown  in 
Fig.  1(b). 

Knowing  the  numbers 
still  doesn't  tell  you  what 
they  mean.  For  instance, 
the  1xx  sequence  gives  so- 
lar-ceil current  Above,  it 
was  0,  but  sometimes  you 
may  copy  several  se- 
quences and  the  1xx  may 
change.  This  happens  when 
OSCAR  goes  from  light  to 
dark  or  dark  to  light.  Since 
this  happens  rather  quickly, 
one  should  notice  a  dramat- 
ic change. 

Once   OSCAR   is   in   the 

sunlight,  a  more  subtle 
change  should  be  noticed. 
The  solar  cells  that  are  used 
to  charge  the  batteries  are 
mounted  on  the  faces  of 
the  satellite.  Thus,  as  it 
turns,  the  solar-cell  output 
current  will  vary  correspond- 
ingly. On  April  17,  1979, 
during  orbit  5683  (for  exam- 
ple), I  monitored  the  telem- 
etry. I  plotted  the  solar-ar- 
ray current  (Fig.  2).  The  pas- 
sage into  the  sun  is  clearly 
evident  Before  passing  into 
the  sun,  the Ixx  data  should 
be  00, 01,  or  02.  The  01  or  02 
results  from  voltage  offsets 
and  counting  errors,  [Each 
channel  is  subject  to  a 
1 -count  error.)  Also,  note 
any  changes  in  the  current 
resulting  from  the  spin.  As 
the  sun  shines  on  a  corner, 
two  sides  are  lighted,  result- 
ing in  more  current  than  if 
only  one  side  were  illumi- 
nated. Also,  since  there  are 


four  corners,  there  will  be 
four  current  peaks  per  revo- 
lution. By  looking  at  the 
graph  in  Fig,  2t  we  can  see 
that  OSCAR  8  was  rotating 
once  about  every  four  or 
five  minutes. 

Channel  2  is  a  measure  of 
the  battery  current-  It  tells 
how  much  current  is  flow- 
ing into  the  battery.  When 
in  the  dark,  with  no  solar- 
cell  current,  it  will  show 
how  much  current  is  being 
used  by  the  satellite.  This 
value,  in  conjunction  with 
Channel  3  (battery  voltage), 
can  be  used  to  determine 
the  Mode  A  power  output 
Simply  determine  how 
many  Watts  the  battery  is 
delivering  and  then  sub- 
tract 3  (the  power  con- 
sumed by  the  rest  of  the  sat- 
ellite except  the  Mode  A 
transmitter).  In  my  original 
example,  the  Mode  A  pow- 
er is  about  1 .52  Watts  (1 5.85 
V  times  ,285  A  minus  3 
Watts). 

As  mentioned,  Channel  3 
is  the  battery  voltage.  Out 
of  curiosity,  I  plotted  it 
along  with  the  solar-cell 
current  in  Fig.  2,  The  rises  in 
battery  voltage  correspond- 
ed to  the  peak  current  from 
the  solar  array,  as  one 
would  expect. 

Channels  4  and  5  mea- 
sure temperature.  Channel 
4  is  the  base-plate  tempera- 
ture and  5  is  battery  tem- 
perature. The  base-plate 
temperature  will  stay  fairly 
constant  when  OSCAR  is  in 
the  dark  and  will  become 
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Fig.  1(e),  Channel  6, 
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Fig.  2. 


warm  in  the  sun.  This  warm- 
ing will  occur  at  various 
rates,  depending  on  the  an- 
gle of  the  sun  in  relation  to 
the  satellite. 

The  battery  temperature 
can  vary  much  more  rapid- 
ly. As  nicads  are  over- 
charged, their  temperature 
rises.  When  in  the  sun,  OS- 
CAR will  warm  up  from  the 
sunshine  and  perhaps  from 
battery  heating  as  well.  Bat- 
tery temperature  is  impor- 
tant because  high  tempera- 
tures will  cause  cell  dam- 
age. In  space,  there  is  no 
shade;  thus,  if  the  batteries 
start  to  overheat,  some- 
thing must  be  done  to  re- 
duce charging  current  This 
is  most  easily  accompl  ished 
by  putting  the  satellite  into 
a  high-power  mode,  such  as 
Mode  J,  which  draws  more 
current  from  the  battery. 

Finally,  Channel  6  is  a 
measure  of  the  Mode  J 
power  output,  Naturally,  it 
will  show  00  (or  01  or  02  as 
does  Channel  1)  when  in 
Mode  A, 

Working  with  the  num- 
bers once  you  have  them 


isn't  half  as  much  fun  as 
getting  them,  You  must  lis- 
ten to  OSCAR  8  as  it  makes 
a  pass  within  range  of  your 
QTH.  This  procedure  is  cov- 
ered well  in  other  places, 
but  if  you  are  in  the  US,  any 
evening  Sunday  through 
Thursday  (except  Tuesday) 
will  be  a  Mode  A  night. 
Now,  turn  to  the  Table  of 
Contents  of  your  73  Maga- 
zine and  find  the  page  num- 
ber for  Satellites.  By 
turning  to  that  page  you 
will  find  a  listing  of  refer- 
ence orbits  for  each  day  of 
the  month  (remember  that 
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these  dates  and  times  are 
GMT).  In  general,  you  can 
hear  two  or  three  passes  in 
any  one  evening.  On  Mode 
A,  the  telemetry  is  on  29.40 
MHz.  (The  actual  received 
frequency  may  vary  a  few 
kHz  due  to  Doppler  shift.) 
As  OSCAR  is  approaching, 
the  frequency  will  be  high; 
it  will  be  low  as  it  is  depart- 
ing. 

If  your  QTH  is  close 
enough  to  a  particular  orbit 
to  hear  OSCAR  8,  you 
should  hear  some  activity 
within  one  to  five  minutes 


after  the  predicted  crossing 
time,  The  length  of  time 
that  OSCAR  is  within  range 
will  vary,  from  less  than  five 
minutes  to  nearly  twenty 
minutes. 

One  big  problem  with 
OSCAR  is  that  it  is  addic- 
tive! I  am  torn  between  lis- 
tening to  either  the  teleme- 
try or  to  QSOs.  To  help 
make  the  telemetry  more 
fun,  I  wrote  a  program  for 
my  TI-59  calculator  to  per- 
form the  math  needed  to 
decode  the  data.  For  added 
interest  and  experience,  the 


program  that  I  wrote  used 
the  PC-T00A  print  cradle 
with  its  20-column  thermal 
printer,  providing  an  in- 
formative and  permanent 
printout  The  printout  of 
the  data  in  the  first  para- 
graph of  this  article  is 
shown  in  Fig,  3 

Fig  4  is  a  listing  of  the 
program.  It  is  made  up  of 
three  sections.  Section  1, 
lines  000  through  029,  is 
used  to  enter  the  data  into 
the  calculator  memory  for 
later  use  In  Section  2,  lines 
030  through  164,  the  OS- 


CAR data  is  converted  to 
the  proper  value,  Lines  375 
through  390  are  a  subrou- 
tine and  are  used  to  deter- 
mine if  the  1xx  and  6xx  val- 
ues are  very  small,  in  which 
case  they  really  should  be 
0* 

The  last  part,  lines  165 
through  374,  is  used  to  print 
out  the  answers.  This  is 
where  the  alphanumeric  ca- 
pabilities of  the  TI-59  are 
used.  When  printing  out  the 

*Glassmeyer  and  Harris,  QSTt 
July,  1978. 


Fig.  4,  Tf-59  program  listing. 
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input  data,  a  header  is  print- 
ed. This  is  accomplished  by 
filling  the  print  buffer  with 
40  numbers  that  corre- 
spond with  the  20  charac- 
ters that  are  to  be  printed 
[two  numbers  per  charac- 
ter; sorry,  not  ASCII)  and 
then  issuing  a  print  com- 
mand (lines  166  through 
215).  In  lines  217  through 
234,  the  values  are  recalled 
and  printed. 

Another  handy  feature  of 
the  TI-59/PC-100A  is  the 
ability  to  print  4-character 
subscripts.   The  calculated 


data  is  output  this  way  in 
lines  287  through  373  (236 
to  285  are  used  to  print  the 
output  header).  This  is  done 
by  putting  the  eight  num- 
bers which  correspond  to 
the  characters  in  the  sub- 
script into  the  right-most 
segment  of  the  print  buffer, 
recalling  the  data  from 
memory,  and  then  printing 
the  line. 

I  am  glad  that  I  had  to 
tell  the  TI-59  how  to  do  all 
this  only  once!  From  now 
on,  I  will  just  read  the  pro- 
gram in  on  a  mag  card.B 
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CONVERTER 

ANTENNA 
POWER  SUPPLY 


NOW 


77.90 


DOWN 


PC  BOARD 

ALL  PARTS 

CONVERTER 


DISK  YAGi  ANTENNA 

COMPLETE  KTT  WITH  PVC 
AND  MOUNTING  BRACKET 

■ 

POWER  SUPPLY 

Variable  4  to  is  volts 

ALUMINUM    CABINET 

ANODIZED  BLACK  WITH  BRUSHED  FINISH 
ALL  HOLES  ARE  PRC-PUNCHED 


$12 


$15.95 
$6.95 


. 


BUILT  CONV  BOARD  $22.50 

BUILT  P/S  A  CABINET  $34.95 

COMPLETE  SYSTEM  BUILT     $77.90 


TRIONyX 


INI 


AE 

^^S^ 

. 1 

t  '   I 

6219     COFFMAN  RD    ^iqa 
INDIANAPOLIS,  INDIANA   46268 

317        291      7280     PHONE  OR  MAIL  ORDER 


~      ADD  $5.00  FOR 
SHIPPING  &  HANDLING 
NO     COD 


We're  changing 
what  repeaters 
can  do...  for  YOU! 


The 

RC-850  Repeater 
Controller — The 
New  Standard  in 
High  Performance! 


Whether  you're  a  repeater  owner, 
control  op.  or  user,  the  RC-850 
controller  offers  you  capabilities 
you've  only  dreamed  of.  Like  natural 
sounding  speech  synthesis  . . .  easy, 
remote  Touch-Tone  programming  . . . 
talking  meter  readbacK . , ,  synthesized 
remote  base  operation  . . .  and  an 
auto  patch  with  features  you  have  to 
hear  to  believe. 


Most  important  of  all.  upgrade 
through  software,  prevents  obsoles- 
cense, Which  lets  us  bring  you  new 
features,  like  our  scheduler,  for 
automatic  changeover  of  repeater 
status  by  time  and  day  of  week  .  * . 
And  our  mailbox,  for  leaving 
messages  for  your  friends.  Plus  much, 
much  more! 

Ask  anyone  that  owns  an  RC-8S0 
controller.  Or  ask  us  for  our  demo 
tape,  so  you  can  hear  for  yourself. 


CICC 


advanced 

compute* 

controls 


Call  or  write  for  detailed  specifications 
on  the  RC-850  Repeater  Controller, 

10816  Northridge  Square  *  Cupertino.  CA  95014  •  (408)749-8330 


See  List  at  Advertisers  an  page  114 
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*  Technical  Forums 

*  AHRLand  FCC  Forums 

*  GIANT  2-day  Flea  Market 

Saturday  and  Sunday 

*  New  Products  and  Exhibits 

*  Grand  Banquet 

*  Women's  Activities 

*  Home-Brew  Equipment 

Forum 

*  Special  Group  Meetings 

*  YL  Forum 

*  Personal  Computers  Forum 

*  CW  Proficiency  Awards 

*  Amateur  of  Year  Award 

*  Special  Achievement 

Awards 


APRIL  29, 30,  MAY  1, 1983 

Hara  Arena  and  Exhibition  Center  —  Dayton,  Ohio 

Meet  your  amateur  radio  friends  from  all  over  the  world  at  the  internationally 
famous  Dayton  HAMVENTION. 

Seating  will  be  limited  (or  Grand  Banquet  and  Entertainment  on  Saturday 
evening  so  please  make  reservations  early.  Banquet  speaker  is  Bill  Leonard, 
W2SKE,  former  president  of  CBS  News. 

If  you  have  registered  within  the  last  3  years  you  will  receive  a  brochure  in  late 
February,  If  not  write  Box  44,  Dayton,  OH  45401 . 

Nominations  are  requested  for  Radio  Amateur  of  the  Year  and  Special  Achievement  Awards.  Nomination  forms  are 
available  from  Awards  Chairman,  Box  44,  Dayton,  OH  45401. 

For  special  motel  rates  and  reservations  write  to  Hamvention  Housing,  1406  Third  National  Bldg.t  Dayton,  OH  45402. 
NO  RESERVATIONS  WILL  BE  ACCEPTED  BY  TELEPHONE. 

All  other  inquiries  write  Box  44,  Dayton.  OH  45401  or  phone  (513)  849-1720. 


Admission:  $7  00  in  advance,  $9  00  at  door.  (Vklid  for  all  3  days) 

Banquet:  $14  in  advance,  $16  at  door. 

Flea  Market  Space:  $15  in  advance.  (Valid  for  both  days) 


Make  checks  payable  to  Dayton  HAMVENTION,  Box  2205.  Dayton,  OH  45401. 

Bring  your  family  and  enjoy  a  great  weekend  in  Dayton.        Sponsored  by  the  Dayton  Amateur  Radio  Association,  Inc. 


Introducing  The  SRT-3000 
RTTY  Communications 
Send-Receive  Terminal 


SRT-3000 

List 

$995.00 


»  Built-in  demodulator  &  AFSK  modulator  for  170,425.850  Hz  shifts, 
nigh  and  tow  tone  pairs  •  60,66,75,100,132  WPM  Baudot,  110,300  Baud 
ASCII,  5-99  WPM  Morse  *  1000  character  text  buffer  with  BREAK 
feature  •  Ten  80  character  message  memories  with  battery  backup  * 
Sefectable  display  formats,  24  tines  *  72  characters  (2  pages),  24  lines 
x  36  characters  (4  pages),  16  lines  x  36  characters  (6  pages)  *  Split 
screen  operation  •  On  screen  status  line  displays  a  tuning  bar,  mode, 
speed,  shift,  lone  pair,  normal. reverse,  USOS  WRb.  SELCAL  buffet 
mode  and  buffer  count  •  Cassette  interface  for  long  "Brag  Tapes"  or 
unattended  message  storage  •  Baudot  and  ASCII  printer  outputs  * 
Built-in  audio  rr-onitor  ■  Bul)|4|1  110  VAC  power  supply  •  OttWf 
features-PTT  control,  WRU,  SELCAL  sync  idle,  CW  IDf  USOS,  auto* 
start,  full  or  half  duplex,  scope  outputs,  weight  control,  intercharacter 
spacing,  reverse  video,  RS-232,  word  wrap  around  •  Compact  size  only 
13,3  x  10.3  x  4  inches  *  Made  in  USA. 


Optional  9*  Wcteo  monitor  shown  $149*00. 


Send  For 
Free  Information 


DC  M/ EL  EC  TRQNICS,  IMC 

787  Briar  Lane,  Beloit,  Wis.  53511 

(608)  3620410 


HAL'S  SHOPPER'S  GUIDE 


HAL  2304  MHi  DOWN  CQNVE RTERS  |F  REO  RANGE  2000/2500  MHi) 

2304  MODEL  #1  KIT  BASIC  UNIT  WfPREAMP  LESS  HOUSING  &  FITTINGS    ,    119.95 

2304  MODEL  #2  KIT  (with  preamp) .■;...  *29. 95 

2304  MODEL  #3  KIT  (with  High  Gain  preamp) 139.95 

MODELS  2  &  3  WITH  COAX  FITTINGS  IN  &  OUT  AND  WITH  WEATHER  PROOFED  DIE 
CAST  HOUSINGS 

BASIC  POWERSUPPLY 119.95 

POWER  SUPPLY  KIT  FOR  ABOVE  WITH  CASE    .  .  .  124.95 

ANTENNAS  ft  OTHER  ACCESSORIES  AVAILABLE  SEND  FOR  MORE  INFO 

2100-2500  MHZ 

'HMR-II  COMPLETE  UNIT 

COMPLETE  SYSTEM  AS  SHOWN  NOT  *  KIT  INCLUDES 
A  PC  BOARD.  POWER  SUPPLY.  CABLES  & 
CONNECTORS-PRE-ASSEMBLED  AND  TESTED  24dB 
GAIN  OH  GREATER 

1  UNIT  1149.95 

2  UN  US  1139  95  •• 

3  OR  MORE  UNITS  1129.95 
•HAM  MICROWAVE  RECEIVER 


HAL  300  PRE 
HAL300A/Pft£ 
HAL  600  PRE 
HAL  800  A/PRE 


PRE-SCALER  KITS 

(PmkJ* i H*d  G  1 0  board  and  ai l  components! 

{Same  as  above  but  win  preamnj 
<Pre-0nl*ed  G- 10  board  and  all  components) 

i same  a5  above  but  with  preampj 


914J6 


139  JS 


PREAMPLIFIER 


HAL  PA  19  WIDE  BAND  PRE  AMPLIFIER,  2  200  MHz  BANDWIDTH  (  -  3dB  POINTS). 
l9dB  GAIN  FULLY  ASSEMBLED  AND  TESTED  M  95 

HAL  PA- 1.4  WIDE  BAND  PRE  AMPLIFIER.  10  MHz  TO  1  4  QHi   I2d8  GAIN 

FULLY  ASSEMBLED  11£9S 
HAL  PA  2.1  GHz  2STAGE  PREAMPLIFIER,  DESIGNED  FOR  2304  DOWN  CONVERTER. 
MADETO  PIGGIE-BACK  ON  THE  2304  BOARD.  OFFERS  20dB  GAIN.  ALSO  HASAN  IM^ 
AGE  REJECTION  FILTER. 

SHIPPING  INFORMATION  ORDERS  OVER  125  WILL  BE  SHIPPED  POST  PAID  EXCEPT 
ON  ITEMS  WHERE  ADDITIONAL  CHARGES  ARE  REQUESTED  ON  ORDERS  LESS  THAN 
125.  PLEASE  INCLUDE  ADDITIONAL  12.60  FOR  HANDLING  AND  MAILING  CHARGES 
SEND  20c  STAMP  FOfl  FREE  FLYER 


HalTronix'nc 


P.O.  BOX  1101 
SOUTHGATE.  MICH.  48195 
PHONE  (313}  285*1782  ^31 


2- 

HAKXDC    NOWLANO 
W12XH 
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8012  CONSER  BOX  4327 
OVERLAND  PARK,  KANSAS  66204 


31  3-381- 


BUY-SELL-TRADE 

All  Brands  New  &  Reconditioned 


■ 


I 


sslw 


l    ffiB9*=g 


'  -J      I 


.  ■    i 


*  * 


■ 


>  # 


• 


■ 


MosterCotd 


YOU  WANT  A  DEAL  —  WE  WANT  TO  DEAL 

CALL  NOW!!! 


SAVE -SAVE 


SAVE 


VISA 


NOTE:  SEND  $1.00  FOR  OUR  CURRENT  CATALOG  OF  NEW  AND  RECONDITIONED  EQUIPMENT 
SEND  $1.00  FOR  OUR  WHOLESALE  LIST  OF  UNSERVICED  &  OVERSTOCK  ITEMS. 
SEND  $2.00  FOR  BOTH.  THEY  WILL  BE  MAILED  SEPARATELY. 


15  Meter  Mobile  CW  &  USB 

START  YOUR  DAY  ON  A  GOOD  KEY!!! 

WORK  OTHER  HAMS  LIKE:  XE2BGM,  ZL1PQ, 
KL7JFV,  EA7EU,  NN3SI,  DJ8RR,  DL0BBC, 
US6AK,  JA3JMP.  PY2-CPQ.  FOBGW,  KM6FF, 
VK2BD  OE8MOK 

OA4ARB  ^^^^^^^^  G3BRW 

VE7DYX        ^m  CE1BLL 

W1AW 


High  10W  (PEP)  low  2W  (PEP):  VFO  tuning:  noise  blanker: 
fine-tuned  SB,  KHz±CW  off-set;  digital  frequency 
counter:  13.8V  dc  @  3A.  negative  ground;  L  9.5"  xW  9" 
X  H  2.5";  weight  (2.3  kg)  5.7  lbs.;  mobile  mounting  bracket. 


NOG 


JUS T  SUGHTL  Y  AHEAD 


SOON  —  NEW 
10-160  METERS 


DLR.  INFO  &  ORDER.  CALL 

1275  N.  GROVE  ST. 

ANAHEIM,  CALIF,  92806  (714)  630-4541 
NOTE:  Price,  specifications  subject  to  change  without 
notice  and  obligation.  ^318 


y*See  List  of  Advertisers  on  page  U4 


%bK 


%bttT^ 


ORBIT  is  the  Official  Journal  for  the 
Radio  Amateur  satellite  Corporation 
(AMSAT),  P.O.  Box  27,  Washington,  DC 
20047.  Please  write  for  application. 


For  a  FREE  SAMPLE  COPY  pi 

send  $1  to  cover  First  Class  Postage 
and  handling  to:  Orbit,  221  Long 
swamp  Road,  woicott,  ct  06716. 
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Chuck  Pereiman  WAUUCW 
9777  Wihhire  Boulevard,  Suite  700 
Beverly  Hitls  CA  90212 


Scandinavia:  The  2-Meter 

Dream  Vacation 

Licensing,  frequencies,  and  procedures —  it's  ail  here. 

Ail  you  need  is  a  plane  ticket 


Pack  your  bags  for  a 
great  Scandinavian  va- 
cation! The  land  of  the  mid- 
night sun  beckons  and  it's 
more  fun  with  2  meters.  If 
you  want  to  take  that  rig 
with  you,  plan  in  advance. 

Getting  Your  Licenses 

You  need  sufficient  time 
tor  processing  through  the 
FCC,  the  Scandinavian  au- 
thorities, and  for  any  inter- 
national mail  delays.  Allow 
6  months  if  possible.  Send 
the  ARRL  {225  Main  Street, 
N^wington,  Connecticut 
06111,    Attn:    International 

TO*       <£••    Stlow    tot   Aidr«m««t) 


Affairs)  an  8Vi"  by  11" 
SASE  and  they  will  send 
you  application  forms  for 
each  country-  If  time  is 
short,  Fig.  1  is  a  form  which 
includes  all  of  the  neces- 
sary information  for  each 
country.  The  address  for 
each  licensing  authority  is 
also  given. 

For  each  country  (except 
Finland,  where  the  form  is 
sent  directly  to  SRAL),  send 
the  compfeted  form  to  the 
FCC  requesting  endorse- 
ment and  forwarding.  En- 
close a  stamped  airmail  en- 


APPLICATION    ¥QH    AMISSION    TO    OPBIUTK   All    AMATEUS    JlAiHO    STATTOS 
IN {Count  try) 

I»     th«    uad«r«l|n«4i     imraky    respectfully    apply    for    m    temporary 
peralt    or    lie* nil    to    opt  rate    At*    noratauT    radio    c  m  rvs  m  1 1 1  er    in 


Lldtdli    ptrlod    ¥*qu(i«  c  idi. 
Nina    io    futli ' 


Occupation 


AdiJreiB     In    «y    own    country! 


Pat*    and    ptnti    of    blrthi 

Nationality 1 

CaU    StgiH 

Addraai     in    


L Icptib*    Cl&aai 


.Eipirss  E 


Vahtcla  *■(!■  crat  tan    Number: 

Halting  *ddr«u  or  t\twt    Station: 

^  — 


0bj#et     of     itiyi, 


aat«renc«»     In 


Nitbir   at    fol  lovln|    mitiur    g r tin  1 1  * t  L am 


PL«e«    and   ^ata*. 
Si  |nif'<i  r*  : 


Oplfttao    of    Applicant     «n4     "■■•!"     or    tadurseient    by     licensing 
lutbotltf    of    heat    cooatT 


Canaral    Dlt«rtor«e«    of 
Poat    and    TeL*(raphi 
l#t     TaehDleal    Of r lev 
IT,    Firvtrgidt,     Eit     Floor 

DK-IG07    Captnhtfin    E 
DIIHJIIE 

fv*4llh    T*i*co«s«*l«at Isni 

Adalnlit  n:  ton 

ladla  9ep*rtBanL,  Stnckholl 

Vtc*«aLB|.  Section 

*-m  ft  fAlITA 

SVIOt* 


Korucflan  Tolocoaanotcattoa* 

AdalnlittatlOn 

POBEBOko  SF01  St-  OltVl  nl. 

0*U  I,  aoitfAT 


F*0.  Iojc  3  Ob 
•P-OOIQI  lolilnll  10 
riKtA-IO 


Fig,  1.  Sample  form  for  requesting  license  to  operate  in  a 
foreign  country, 


Look  for  me  on  2m  as  I  drive  around  Scandinavia  in  April.  I'm 
open  for  ham  talks  in  Copenhagen  3-5th  April;  Oslo,  6-9th; 
and  Stockholm,  1 0-1 3th.  If  there  is  any  interest,  please  get  in 
touch.— Wayne  Green  W2NSD/1. 


velope  addressed  to  the 
proper  foreign  authority.  If 
you  furnish  an  SASE.  the 
FCC  will  confirm  the  date 
on  which  your  papers  were 
mailed.  Send  to:  FCC,  PO 
Box  441,  Gettysburg,  Penn- 
sylvania 17325. 

Denmark.  Application 
should  be  filed  at  least  a 
month  before  the  requested 
license  period.  Attach  a  pho- 
tocopy of  your  license. 
Within  a  few  weeks  you  will 
receive  the  license  and  a 
payment  form.  When  you 
arrive  in  Denmark,  go  to  the 
nearest  post  office,  pay  the 
fee  (only  20  kroner  for  a 
short  stay),  and  your  license 
is  then  valid,  A  temporary  li- 
cense will  be  issued  for  up 
to  three  months, 

REPEATER  CHANNELS 


Receive 

Channel  # 

Frequency* 

RO 

145.600 

R1 

145.625 

R2 

145.650 

R3 

145.675 

R4 

145,700 

R5 

145.725 

R6 

145.750 

R7 

145.775 

R8 

145.800 

R9 

145,825 

*Transm 

it  600  kHz  down 

SIMPLEX  CHANNELS 

145.250  to  145.575  at  25*Hz 

spacings 
145.500  used  as  calling 

frequency 
145,550  mobile  channel 
145,525  and   145.575   probably 

most  used  simplex  channels 

other  than  145.500 

Fig.  2.  Two-meter  repeater 
and  simplex  channels  most 
frequently  used. 


In  Copenhagen,  there  is 
24-hour  service  at  the  post 
office  in  the  Central  Rail- 
road  Station  This  is  right  in 
the  center  of  the  city,  next  to 
Tivoli  Gardens. 

When  applying  for  your  li- 
cense in  any  country,  if  you 
do  not  know  the  exact  dates 
of  your  arrival  and  depar- 
ture, allow  a  few  extra  days 
on  each  end  If  you  have  no 
references  in  the  country, 
enter  "none"  on  the  refer- 
ence line. 

Norway.  In  addition  to  a 
copy  of  your  license,  Nor- 


STANDARD 

Receive* 

R1 

434.600 

R2 

434.625 

R3 

434,650 

R4 

434.675 

R5 

434700 

R6 

434725 

R7 

434.750 

R8 

434775 

R9 

434.800 

R10 

434,825 

'Transmit  1.6  MHz  lower 

SWEDISH 

HsceivG 

RU0 

437,600 

RU1 

437.625 

RU2 

437.650 

RU3 

437,675 

RU4 

437700 

RU5 

437725 

RU6 

437750 

RU7 

437.775 

RUS 

437  800 

RU9 

437.825 

RU10 

437.850 

RU11 

437.875 

RU12 

437,900 

RU13 

437.925 

RU14 

437.950 

RU15 

437.975 

■'Transmit  4.6  MHz  lower 

Fig.  3.  UHF  repeater  channels. 
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way  requires  a  "certificate 
of  good  conduct"  from  your 
local  police  department. 
This  can  be  a  letter  on  police 
department  stationery  stat- 
ing that  you  are  of  good 
character  and  reputation 
and  that  the  police  know  of 
no  reason  why  you  should 
not  be  issued  an  amateur  li- 
cense in  Norway,  Your  appli- 
cation should  be  on  file  at 
least  a  month  before  the  op- 
erating period  requested.  A 
temporary  license  will  be  is- 
sued for  up  to  three  months. 
The  fee  of  50  Norwegian 
kroner  must  be  sent  with 
your  application.  Buy  an  in- 
ternational draft  or  money 
order  payable  in  Norwegian 
currency  If  you  send  a  per- 
sonal  check  or  dollar  instru- 
ment you  may  cause  sub- 
stantial delay  or  return  of 
your  application.  I  suggest 
that  you  staple  all  of  the 
documents  together. 

Sweden.  A  police  good- 
conduct  letter  is  required 
for  Sweden  just  as  in  Nor- 
way. Your  application 
should  be  filed  at  least  two 
months  prior  to  the  re- 
quested license  period.  The 
Swedish  authorities  will 
send  you  a  license  with  a  re- 
quest for  any  fees.  Fees  can 
be  paid  by  mail  or  upon  ar- 
rival in  Sweden  at  a  post  of- 
fice. The  fee  will  vary  with 
the  length  of  the  requested 
license  period. 

Finland.  The  amateur 
society,  SRAl,  handles  all  li- 
cense applications.  SRAL 
tells  you  to  allow  at  least  4 
to  8  weeks,  more  in  summer, 
for  issuance.  It  took  me  con- 
siderably  longer  than  8 
weeks.  If  your  license  is  for 
less  than  one  month,  a  fee  of 
58  markka  must  be  paid 
with  your  application.  This 
includes  the  processing 
charge  by  SRAL.  For  a  li- 
cense for  more  than  a 
month,  you  must  join  SRAL 
and  the  fee  is  higher.  The 
maximum  temporary  li- 
cense period  is  three 
months,  subject  to  renewal. 
Your  mailing  address  in 
Finland  must  be  given  exact- 
ly. This  may  be  the  address 


of  your  hotel. 

You  must  furnish  a  copy 
of  those  pages  of  your  pass- 
port containing  personal 
data  and  of  your  amateur 
license  certified  by  two 
signatures.  I  photocopied 
my  amateur  license  and  the 
pages  of  my  passport  with 
my  name,  date  of  birth,  etc., 
and  my  picture  onto  a  single 
sheet.  At  the  bottom  I  typed 


this  certification:  "Each  of 
the  undersigned  certifies 
that  he  has  examined  origi- 
nal passport  No. and 

the  amateur  radio  license  of 
Charles  R,  Perelman  and 
that  the  above  are  true  and 
correct    copies.    Executed 

on 1981,  at  Beverly 

Hills,  California,  under  pen- 
alty of  perjury."  Two  signa- 
tures followed. 


QTH 

Channel 

FINLAND 

DENMARK 

Turku 

Verhoj 

R0 

Hetsinki 

Ringsted 

R1 

Pietarsaari 

Esbferg 

R2 

Kotka 

Aiborg 

R2 

Antarl 

Bornholm 

R2 

Mariehamn 

Hvidovre 

R3 

Lahti 

Yding  Skovhoj 

R3 

Seinajoki 

Odense 

R4 

Jyvaskyla 

Copenhagen 

R4 

Salo 

Thy 

R4 

Pori 

Kvinsbjerg 

R5 

Kuusankoski 

Vejby 

R5 

Espoo 

Ostervold 

R6 

Tampere 

Lysnet 

R6 

Vaasa 

Lindeballe 

R7 

Lappeenranta 

Hernrng 

R8 

Turku 

Arhus 

R9 

Hameenlinna 

Fredrikshavn 

R9 

Kuopio 

Sakskobing 

R9 

SWEDEN 

NORWAY 

Bjorna 

Oslo 

R0 

Bollnas 

Horten 

R1 

Boras 

Rinsaker 

R1 

Bracke 

Ffekkefjord 

R1 

Backefors 

Grenland 

R2 

Edsbyn 

Kongsvinger 

R2 

Falkenberg 

Oslo  st ad 

R2 

Falkoping 

Harstad 

R2 

Falun 

Hallingdal 

R2 

Gladsaxe 

Trondeiag 

R3 

Glommerstr. 

Ringkollen 

R3 

Gallivare 

Sandnes 

R3 

Goteborg 

Arendal 

R4 

Hagfors 

Kongsberg 

R4 

Halmstad 

Drammen 

R5 

Helsingborg 

Egersund 

R5 

Hudiksvall 

Gudbrandsdal 

R5 

Hallnas 

Bergen 

R6 

Harnosand 

Oslo,  Enebakk 

R6 

Jonkoping 

Bodo 

R6 

Kalix 

Kristiansand 

R6 

Kalmar 

Tromso 

R6 

Karlskoga 

Vardo 

R6 

Karlskrona 

Trondheim 

R6 

Karlstad 

Sondeled 

R7 

Katrineholm 

Stavanger 

R7 

Kiruna 

Sandefjord 

R8 

Kramfors 

Vestland,  Stord 

R8 

Kristineberg 

Tromso  Fjellheisen 

RB 

Kungsbacka 

Telennark 

R9 

Kyrktasjo 

Folio  S.  Oslo 

R9 

Linkoping 

R0 
R1 
R1 
R2 
R2 
R3 
R3 
R3 
R4 
R4 
R5 
R5 
R6 
R6 
R6 
R7 
R7 
R8 
R8 


R3 
R2 
R8 
R4 
R4 
R0 
R1 
R5 
R8 
R0 
R6 
R2 
R2 
R0 
R9 
R2 
R7 
R2 
R1 
R6 
R5 
R8 
R6 
R6 
R3 
R3 
R8 
R0 
R3 
R7 
R5 
R8 


Each  country  will  send 
you  a  translated  copy  of 
rules  and  regulations.  Your 
license  will  bear  your  home 
call  with  the  appropriate 
country  designation,  for  ex- 
ample: WA60GW/OZ.  Low- 
band  and  UHF  privileges 
will  depend  upon  the  class 
of  license  you  hold  in  your 
home  country.  In  Denmark, 
Norway,  and  Sweden,  you 


Ludvika 

Lulea 

Lycksele 

Lysekit 

Mariefred 

Motala 

Malmo 

Norberg 

Norrkoping 

Nykoping 

Nassjo 

Olofstrom 

Orsa 

Oskarshamn 

Pitea 

Sanviken 

Skelieftea 

Skovde 

Solleftea 

Solna 

Sorsele 

Stockholm 

Stockholm 

Storuman 

Sundsvall 

Sunne 

Tanumshede 

Tranas 

Tarnaby 

Ulricehamn 

Umea 

Uppsala 

Vetlanda 

Vilhelmina 

Vcsby 

Vimmerby 

Vargarda 

Varna  mo 

Varobacka 

Vastervik 

Vasteras 

Vaxjo 

Vannas 

Ystad 

Orebro 

Ornskoldsvik 

Ostersund 


R5 
R8 
R7 
R0 
R9 
R1 
R7 
R3 
R0 
R4 
R2 
R1 
R6 
R5 


R4 
R4 
R9 
R2 
R5 
R0 
R1 
R8 
R5 
R8 
R7 
R3 
R7 
R2 
R3 
R8 
R6 
R9 
R4 
R6 
R1 
R1 
R0 
R4 
R3 
R7 
R4 
R5 
R8 
R2 
R7 
R6 


Note:  Above  are  in  alphabetical 
order.  In  Swedish,  the  letters  a 
and  o  with  special  phonetic 
marks  come  at  the  end  of  the 
alphabet.  I  could  not  print  these 
marks. 


Fig.  4.  Two-meter  repeaters  in  Scandinavia. 
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are  permitted  to  work  mo- 
bile. Although  local  ama- 
teurs have  been  working  dil- 
igently to  obtain  this  privi- 
lege for  visiting  amateurs  in 
Finland,  at  this  time  non-res- 
idents are  not  permitted  to 
operate  mobile  in  Finland. 

Gear  to  Pack 

If  you  are  traveling  other 
than  by  car,  a  synthesized 
handie-talkie  would  certain- 
ly be  the  most  versatile  rig. 
In  the  older  crystal-con- 
trolled radios,  the  Kenwood 
TR-2200  [same  as  the  Drake 
TR-22)  with  sockets  for  12 
channels  will  permit  you  to 
crystal  up  for  the  10  repeat- 
er channels  and  two  popular 
simplex  channels,  However, 
unless  you  already  have 
some  of  the  crystals  on 
hand,  the  cost  of  all  those 
rocks  will  probably  con- 
vince you  to  buy  a  synthe- 
sized rig. 

Scanning  is  useful,  par- 
ticularly if  you  will  be  oper- 
ating mobile.  Even  though 
you  may  have  looked  up  the 
local  repeater  frequencies, 
changes  do  occur;  you  may 
not  know  exactly  where 
some  of  the  repeater  sites 
are  located  or  the  extent  of 
coverage  of  some  repeaters, 


or  you  may  desire  to  check 
simplex  channels. 

f  suggest  that  you  take 
the  following  in  addition  to 
your  2-meter  rig: 

•  Mag  mount  and  cigarette- 
lighter  power-supply  cord 
for  mobile  use. 

•  Quarter-wave  or  5/8-wave 
telescoping  antenna  for  HT. 
You  may  be  in  a  poor  loca- 
tion or  want  to  extend  the 
range  beyond  that  feasible 
with  a.  rubber  ducky. 

•  Shortened  or  flex-type 
rubber  ducky.  If  you  carry 
the  HT  on  your  belt,  both 
the  rig  and  antenna  are  less 
likely  to  be  damaged  if 
either  of  these  types  of 
antennas  are  substituted  for 
the  regular  rubber  ducky. 

•  Battery  charger  and 
transformer  or  solid-state 
converter  for  220  volts  to 
110  with  sufficient  wattage 
rating.  Conversion  plug  with 
large  round  prongs.  Some 
hotels  furnish  a  110  outlet 
for  shavers  which  can  be 
used  to  charge  HT  batteries. 
Ordinary  wall  outlets  are 
220  volts,  50  cycles  requir- 
ing the  round  prongs  and 
converter  or  transformer. 

•  1 750  tone  bu rst  with  dura- 
tion of  at  least  1  second. 
Some  repeaters  are  carrier- 


QTH 

Channel 

Gjovik 

RU6 

DENMARK 

Oslo 

RU7 

Lindeballe 

Copenhagen 

Ringsted 

RU0 
RU0 
RU1 

FINLAND 

Salo 

RU4 

Alborg 
Esbjerg 
Copenhagen 
Fredericia 

RU2 
RU2 
RU3 
RU3 

SWEDEN 

Bolinas 
Eskitstuna 

SRU2 
SRU10 

So  nedan 

RU4 

Falun 

SRU8 

Knivsbjerg 
Arhua 

RU5 
RU5 

Halmstad 
Helsingborg 

SRU9 
SRU2 

Yding  Skovhoj 

RU6 

Hudtksvall 

SRU7 

Purhoj,  Horsens 

BU7 

Ho  no 

SRU10 

Hillerod 

RU7 

Karlstad 

SRU7 

Randers 

RU8 

Kungsbacka 

SRU4 

Copenhagen 
SakshobJng 

RU8 
RU8 

Linkoping 
Lund 

SRU8 
RU5 

Abenra 

RU8 

Mariefred 

SRU9 

Nord-Fyn 

RU9 

Sandviken 

SRU4 

Copenhagen 
NORWAY 

RU9 

Solna 

Stockholm 

Stockholm 

SRU5 
SRU1 
SRU2 

Kongsvinger 

RU1 

Stockholm 

SRU8 

H  ort  en 

RU2 

Vasteras 

SRU7 

Bergen 

RU4 

Orebro 

SRU2 

Fig.  5.  UHF  repeaters  in  Scandinavia. 
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operated.  Most  require  the 
1750  tone  burst.  Length  of 
burst  required  appears  to  be 
longer  than  typical  in  some 
other  parts  of  Europe,  You 
may  be  able  to  obtain  a 
whistle  from  a  friend  in 
Scandinavia  which  will  pro- 
duce the  1750  tone.  It  looks 
like  a  single  pitch  pipe. 

If  you  are  a  good  whistler, 
unless  your  musical  talents 
are  sufficient  to  approx- 
imate 2  octaves  higher  than 
A  (440  Hertz)  above  middle 
C,  the  technique  is  to  start 
high  and  slowly  descend  in 
pitch  to  be  sure  you've 
covered  the  right  frequency. 
This  sounds  something  like 
the  second  part  of  the  whis- 
tle when  you  gaze  approv- 
ingly at  one  of  the  local 
beautiful  blonde  blue-eyed 
YLs.  If  all  else  fails,  you  can 
still  get  into  the  repeater 
after  a  local  ham  has  ac- 
cessed it  with  the  tone  burst 

•  Earphone.  There  are 
times  when  people  on  a  bus, 
the  street,  or  elsewhere  may 
not  take  too  kindly  to  the 
sounds  of  the  QSO  you  may 
be  holding  with  a  local  ama- 
teur This  is  particularly  true 
if  there  is  a  lot  of  noise  com- 
ing in  with  his  signal.  The 
earphone  solves  these  prob- 
lems. 

To  avoid  possible  cus- 
toms questions,  either  upon 
entry  into  one  of  the  Scandi- 
navian countries  or  when  re- 
turning to  the  US,  it  is  a  good 
idea  to  register  your  radio 
gear  (and  cameras  as  well) 
with  US  customs.  Call  your 
local  customs  office  to  find 
the  location  for  this  service. 
It  only  takes  a  couple  of 
minutes  to  fill  out  the  form 
which  will  be  stamped  and 
inserted  into  your  passport. 
In  Los  Angeles  this  can  be 
done  at  a  little  cubicle  on 
the  second  floor  of  Los  An- 
geles International  Airport 

Repeater  Frequencies 

Fig.  2  lists  the  repeater  fre- 
quencies and  most-often- 
used  simplex  frequencies 
for  2  meters  Fig,  3  contains 
information  on  UHF  repeat- 
ers. Most  of  these  are  locat- 


ed in  Sweden  and  follow  the 
Swedish  band  plan  with  a 
4.6-MHz  separation  rather 
than  the  typical  1.6-MHz 
separation  used  elsewhere. 
With  my  Kenwood  2400 ,  \ 
found  it  most  convenient  to 
program  the  10  repeater 
channels  into  memories  0 
through  9,  Scanning  the 
memory  channels  would 
then  locate  an  active  repeat- 
er. As  in  the  United  States, 
the  repeaters  are  busier  in 
the  morning  just  before 
working  hours  and  in  the 
evening  than  they  are  during 
the  working  day.  However, 
the  level  of  activity  appears 
to  be  considerably  less  than 
on  a  busy  repeater  in  one  of 
our  metropolitan  areas. 

During  the  summer 
months,  working  hours  of- 
ten begin  at  7  or  8  am  and 
end  by  4  pm.  The  first  three 
weeks  in  July  are  usually  an 
"industrial  holiday/'  vaca- 
tion for  much  of  the  work 
force.  This  often  means  de- 
serting the  city  for  a  cottage 
in  the  country  or  at  the 
coast.  It  you  want  to  be  sure 
to  make  contact  with  a  par- 
ticular ham,  by  alt  means  ar- 
range your  meeting  in  ad- 
vance Use  the  low  bands  or 
a  letter  before  your  trip  to 
be  sure  of  his  or  her  location 
when  you  will  be  in  his 
country. 

Fig.  4  contains  inform  a- 
tion  on  the  location  of 
2-meter  repeaters  in  each  of 
the  Scandinavian  countries 
With  the  harsh  winters,  an- 
tennas are  often  damaged 
so  that  some  of  the  stations 
may  be  off  the  air  at  times. 
Fig.  5  shows  locations  of 
UHF  repeaters, 

Enjoying  Your  Fellow  Hams 

For  information  on  every- 
thing from  directions  to  a 
Chinese  restaurant  (yes, 
there  are  some  in  Scandi- 
navia) to  an  interesting  art 
exhibit  try  your  friendly 
local  repeater.  As  elsewhere 
in  Europe,  many  of  the  hams 
save  pins,  banners,  or  patch- 
es from  radio  societies  of 
other  countries,  This  kind  of 
item   makes   a   nice   token 


UHF  and  VNF  RECEIVE  CONVERTERS 

FOR 
2 -METER    Synthesized    Handie -Talkies 


THE  ORIGINAL  ~ 

HANDI- CON  &,,>., 

Each  one  of  these 
easy  to  use  converters 
wUI  turn  en  average 
2-meter,  fully  syn- 
thesized  HI  Into  en 
extended  coverage 
receiver.  Choose 
either  UHF  or  VHF 
PUBUC  SERVICE 
coverage,  or 
AMATEUR  co 

A  micro -proceseer 

contioiied  HT.  can 

be  a  hand-held, 

programmable 

scanner,  thus  avoid 

the  expense  and  bulk 

of  a  second  receiver 

for  emergency  "traffic" 

and  general  pleasure 

monitoring. 


Model  No. 


Cov*r*s* 
(HMZ> 


Price 


HC-V 


1S4-IM  (PSB) 

U9  - i*j  <yp) 


Folic*.  ftr*.Qth«r 

pyfttic  **tv>t» 

14 


HC-V220 


221-225 


Amit«vr 


HCU2 


460-464 
4IO    4M 


HOU2L 


4  TO*  474 
1O4-S10 


P««i«».  *lc 


NOTE    0.1h*#   UmQomnC}  g/oup* 
CaAt*cl  Itctatf 


S  39.95         IS  54.95     l$59.95   I  $59.95 


L     i.     J.     ■     A     . . 


■  <**>■   +      ■ 


Sea  a  dear 
near  you 

-or- 
writ  a  or 

call, 


•  SIMPLE    CONNECTION  TO 
RADIO    A    ANTENNA, 


*NEW 
for 


'83 


■VI  -  Squared 

lINJGlNEERinJG,     INC. 


1446  LANSING  AVE, 

SAN  JOSE  .CALIFORNIA      95116 

408-266-9214 

atrov*  pflcu  »u*>i«c1  to  toc*i  MJ«i  fit. 
CAL     r»i    *dd6  >^. 


•  LEW  LOSS 
TO  A  NOtilNAL 
2|iET€R    ANT.  IN 
^OFF"  MODC. 
•UOHT  W€JOHT» 
•ACCkOCNTAJ. 
lHANaWT 
PROTECTED. 
•LOW  CONVERSION  LOSS. 


•  Single  switch 

CONTROL. 

•  EFFICIENT  DESIGN 
k  USES    1   AAA  CCLL, 

m  •  CASE  IS  BLACK* 

■RUSH   ANOOIIE 
FINISH- 
tS&E^   •   LOW  COST. 


Organize  your  shack  with  a 

CLUTTERFREE  MODULAR 
CONSOLE  $22X69 

•  Large,  42"  H  x  57"  W  x  29"D 

*  Strong  groove-construction 

•  Mar-resistant  wood  grain  finish 

*  Options,  drawers  &  face  plate 

*  For  ham  or  home  computer 

•  Visa  and  Master  Charge 

CLUTTERFREE 

MODULAR 
CONSOLES 

P.O.  Box  5103  Tacoma,  WA  98405 
(206)272-0713      **** 


FILTER  CASCADING 


The  most  cost-effective  way  to  improve  the  selectivity 
of  any  receiver  -  old  or  new  -  is  to  improve  its  IF  filtering. 
A  Fox-Tango  Cascading  Kit  puts  a  high-quality  steep* 
sided  8-pote  filter  in  series  with  your  present  filters), 
both  SSSand  CW.  The  result  is  narrower  Bandwidth 
and  better  Shape  Factor,  both  of  which  dramatically 
reduce  adjacent  channel  QHM  -  a  necessity  in  todays 
crowded  bands. 


CONSIDER  THESE  KIT  FEATURES 
Easy  installation -30  rmnute  average 
No  drilling,  switching,  alignment 
16  poles  of  filtering  yield 
Filter  Shape  Factor  as  high  as  1.19. 
Ultimate  Rejection  better  than  lOOdB 
Works  wonders  on  SS8;  improves  CW. 
Compensates  for  Filter  insertion  loss 
Complete  instructions,  clear  diagrams. 
No  BX  audio  impairment,  TX  unaffected 
Includes  niter  and  all  needed  parts. 
Fits  alt  models  o1  Senes  -  any  tetter 
Ail  Filters  6-poie- Guaranteed  One  Year. 


• 


SPECIFY  KIT  WANTED  WHEN  ORDERING 

YAESU  FT101  $75;  FT1Q1ZD  S70;  FT107  $75; 
FT901/2  $65;  FR101  S55  (fitter only),  KENWOOD 
TS520/R599  $70;  TS820S7O;  TSS3O/R820S15O 
fTwo  Filters).   HEATH  SB104AS60 

Shipping  S3  (As  SS)  FL  Sales  Ta*  5% 

fen  addition  lo  the  above,  FOX-TANGO  stoefcs  a  wide 
line  of  S55  SSB,  CW.  and  AM 8«pote  filters  for  Yaesu 
Kenwood.  Drake  R4C  and  7 -line,  and  Heathkit  Also, 
special  filters  made  to  order  Send  specs  for  quote 

GO  FOX-TANGO  -  TO  BE  SURE! 

Order  by  Mail  or  Telephone. 

MTTHOREZED  BUftOPEAN  AGENTS 

Scantinta«a  MtCROTEC  (Norwayi 

Otnef  INGCKMPEX  (West  Garmany) 


FOX  TANGO  CORPORATION 
Box  15944S,  W  Palm  Beach.  FL  33406 
Phone  {305}  683-9587       M  ™ 


FJ 

24  HOUR 
CLOCKS 

Your  choice:  dual  24  hour  LCD 
display,  or  24/12  hour  with  ID 
timer,  or  12  inch  quartz  analog. 


39 


QC         DUAL  24  HOUR  LCD 

■m  MFJ-104 


Two  independent  24  hour  LCD  displays!  Read 
both  GMT  and  local  times  at  a  glance. 

Six  digit  main  display  na$  seconds  readout 
Four  digit  auxiliary   Switch  reverses  main/aux. 

Alarm  plays  4  selectable  melodies.  Alarm 
"ON"  indicator.  Snooze  button. 

Quartz  timing.  Synchronizable  to  WVW, 

Flip- top  cover  serves  as  stand. 

Night  light.  Forward/reverse,  fast/slow  set 
buttons.   Lock  function  prevents   mis-setting 
Display  main  time  only,  main/auxihary  or  main/ 
alarm  time.  Includes  battery.  4x2x1/2  inches 


32 


24/12  HOUR,  ID  TIMER    $ 
MFJ -102 

Switchable  24  hour  GMT  or  12  hour  format. 

ID  timer  sounds  every  9  minutes  after  reset, 

Switchable  seconds  readout. 

Observed  timer,  Just  start  clock  from  zero 
and  note  lime  of  event  up  to  24  hours. 

Bright  blue  0.6' '  vacuum  fluorescent  digits. 

Alarm  with  snooze  function.  Synchronizable 
with  WVW  Fast/slow  set  buttons.  Lock  func- 
tion prevents  mis  -  setting.  Power  oui.  alarm 
"ON"  indicators,  110  VAC,  60  Hz  (50  Hz  with 
simple  modification).  UL  approved 

Black,  brushed  aluminum  top/front.  6x2x3" 

24  HOUR  QUARTZ 
MFJ -105 


49 


95 


^•Sw  Ust  of  Advertisers  on  page  1 M 


True  24  hour  quartz 
wall  clock  has  huge  12 
inch  diameter  face, 
Gives  excellent  visa- 
bility  across  computer 
/radio  room. 
Fifteen  seconds  per  month  accuracy. 
Single    AA"  battery  provides  over  one  year 
operation,  immunity  from  power  iine  failure  and 
eliminates  power  cord. 

Sweep  second  hand.  Brown  hi -impact  case. 
Glass  front  24  hour  military  time  format 

Order  from  MFJ  and  try  it.  If  not  delighted, 
return  within  30  days  for  refund  (less  shipping) 

One  year  unconditional  guarantee. 

Order  yours  today.  Call  toll  free  800-647-1800. 
Charge  VISA.  MC,  Or  mail  check,  money  order. 
Add  $4  00  each  for  shipping  and  handling 


CALL  TOLL  FREE       800-647-1800 


Call  601-323-5869  in  Miss.,  outside  continental 
USA,  tech/repair  info.  Telex  53-4590  MFJ  STKV 

tig  |  ENTERPRISES, 

Ifll" ^J  INCORPORATED 

Box  494.  Mississippi  State.  MS  39762  ^4? 
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TERMOR 


RADIO  MODEM 


«  app|G  *    trs-bo      j\\^  ATARI 


SEND  &  RECEIVE  CW  & 


TERM  WALL  n  a  hardwire  and  »o*tw»™ 
fy*t*<n  which  convflrt*  |fW»  Personal  Com 
pgta*  mtc  a  state  qf  Ihw  alt  cemfnuraationi 


iuubiiu  im^w  ***  *<l  cm  Worm 
codv  »  -rzlD%tafyt*  *\^  #*»  voc  CW 

tc*  and  land  Mow  cafe  Anx*  a 
Mtfqnn  ct*r*»  and  snj  Swotf  «r 
ASO)  fiTTT  iatkj  »u£K'  lOrta  «AJFS*I 
"hafv  af  ff*re  4  ir  haqfcj^ig  *  ue 

.-sir  Morv  wcapl'on  No  adjuiwmrtnta 
*u  rwoKaarv  to  <**rw  Won*  cock     ■ 
1u%    automate:!    $ik    stags  acuvo    '  ■■  1  ■  » 

i-itor    ar^   JHJia    iflteplavi 
isajwiinm  copif^  ihr  w^k  jMd  sSqgpv  i 
'  SttfUurf   HtTY  fli-m  CW  d&TEjthilftSorn 
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•    ,  ng   6D  mJ  bjop  mflHrajreTer' 
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■        ■    11^    Vou 
sefet  WOjCTCP      loirntna*    ag- 

Mf«i;,  **»ft  Si  tramu  tact  and  ***sr*« 
to  aaw  on  top*  «  daft. 
•  Word  w^Kong,  won] : 
cjnoit  samara  hmuths. 

wctfv  www  **   fted  nana  or  auto 


term  in  Al  l  ha*  capabhii 
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wqms  or*  a  goicmi  purpose  comduVP,  the 
majority  oF  your  investment  tyCWi  ttxn 
pirtsr)ia  n.'iM'i  out  owr  many  dtth&enl  Ap- 
plication;-. Vou  (jet  mors  for  yOUt  money. 
Comptet-i  wilh  lofiware  on  cmswHh  and 
disken*.  iTHffTibU^j  and  n"jtmj  Hardware, 
j-d  virntiaMB  msmiclKjn  manual    Cart  or 

rcir  ipank^riiors  on  TCPrWNALL  tar 
fR3&>  Mod*  i  Of  Mao*  Ml    Appfe  or 
AW"  flJMD  COM^-Tt»5   MS& 
'5  'lav  *nonav  bad  r»  pancd  Onr  yaar 

and  Ubc*  amaad  «ftjn*a>  or  Ckjw 
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To  Order 
(209)6672888  ^44 

.  "  Apo"  &  jH«^Baaad  liadVTO*  'at  Apfap  be 

/Mj4C(?OTJ?ONJCS    IfX:  TUS*  *  a  RagrafcHnt  "^kTT-^*  tf  T*rt3f  Cwp 
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gift.  Yaesu  and  Kenwood 
rigs  are  widely  used  and  you 
make  a  friend  for  life  by  ob- 
taining a  needed  service 
manual  for  a  Scandinavian 
ham.  ff  a  radio  friend  is  con- 
templating a  trip  to  the  USr 
he  may  appreciate  a  repeat- 
er directory  or  road  maps. 
An  auto  club  is  the  best 
source  for  maps. 

I  think  the  most  enjoyable 
contact  in  a  foreign  country 
is  with  a  ham  with  whom 
youVe  talked  on  the  low 
bands.  When  your  itinerary 
is  firm,  set  up  a  definite  ren- 
dezvous. You  will  probably 
learn  more  about  life  in  that 
country  in  an  evening  than 
during  the  rest  of  your  trip. 

Chance  contacts  resulting 
in  bending  elbows  together 
at  one  of  the  local  pubs  can 
make  new  friends  and  be  a 
lot  of  fun  as  well.  However, 
alcohol  and  driving  definite- 
ly don't  mix  in  Scandinavia. 
Penalties  for  driving  with 
even  a  very  small  quantity 
of  alcohol  in  the  blood  are 
severe.    Therefore,    expect 


your  friend  to  pass  up  the 
beer  for  a  soft  drink  if  he  is 
driving. 

In  Copenhagen,  don't  be 

surprised  to  have  Swedish 
stations  from  Malmo,  Falk- 
enberg»  or  some  of  the  other 
southern  towns  come  back 
to  you  through  the  local  re- 
peaters. In  Finland,  the  re- 
peaters in  the  less  populous 
parts  of  the  country,  north 
of  Hameenlinna,  Tampere, 
and  Lahti,  may  not  be  opera- 
tional from  time  to  time. 
You  should  check  this  out 
through  low-band  QSOs  if 
you  are  planning  to  travel  in 
the  more  northerly  areas. 

Two  meters  can  be  your 
key  to  opening  up  better 
paths  of  understanding  of 
the  beautiful  countries  and 
people  of  Scandinavia  Plan 
ahead,  make  new  friends  on 
the  low  bands,  and  have  the 
fun  of  eyeball  QSOs  far 
from  home  You  will  learn 
more,  have  more  fun,  and 
have  some  unforgettable 
memories  through  the  pow- 
er of  amateur  radio  ■ 
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2300     MHz     VARIABLE 

********************************************* 

ANTENNA  KIT         „  r^S^<  k 

SnB95^^\  A  AL\iiWr\J  ^    j2  WASHERS 

31  SPACERS 
MOUNTING  BRACKET 
6"  RG  174  COAX 
T  CONNECTOR         •   35f<  ROD 
6W  x  4"  P.V.C.  PIPE 
2  DRILLED  END  CAPS  •  HARDWARE 


POWER  SUPPLY 


POWER  TRANSFORMER 

COURSE  TUNE  POT. 
FINE  TUNE  POT. 
3f  CONNECTORS 
RESISTORS  &  CAPS 
LED  WITH  HOLDER 
TERMINAL  STRIP 


P.C,  BOARD 

RF  CHOKE 

KNOB 

WIRE 

2  SWITCHES 

4  DIODES 

LM  317  REG, 


WOOD  GRAIN  CABINET  WITH  SILK 
SCREENED  hunt  and  back  $10,95  Extra 

BUILT  POWER  SUPPLY  $0495 


Complete 
Down  Converter 

System 

INCLUDES 

ANTENNA  KIT 

POWER  SUPPLY  MT 

CONVERTER  KIT 

SPECIAL  $49.95 


We  will  tune  conver- 
ter board  for  $12.50 

trouble  shoot 

trouble  shoot 
power  supply.. $12.50 

plus  any  p«rtt  needed 


QUANTITY 

DISCOUNTS 

Any  Price  in  Adv. 

10  pes,  12%  oft 

25  pes.  18%  off 

50  pes  25%  afl 

100  pes  30%  off 

10M  pci  35%  off 

No  lining  for 
Quantity  Dticounl 


Converter  P.C.  Board 
Plated  through  holes 
for  stability $4.95 

Power  Supply 
P.C.  Board  ........ .2.95 

MKr   yUI  ....£*UU 

NE02135 4.95 

2835  Diodes  -95 

,001  Chip 

Caps 10/3.95 

Choke  Set  of  4 L95 

LM  317  Regulator  1.25 
"Fr  Connectors 

vTlubb'd        .tail*.*  ■»■»«»*»        .JU 

Wall  Transformer 
12  VAC  700  MA,..A95 

*l  V   Rnlt  QS 

\J  LJ  \J    I   ^  ■■■■   iron  ■  t  kltl+f«ni^  Jv 

BALUN 

75  to  300  ohm..,„.1.95 

BALUN 
for  rabbit  ears.^2.95 

*RG  59/  U  COAX 
WITH  CONNECTORS 

FACTORY  MADE 

100  Ft.  117  so 

50   Ft.  9  50 

?5   Ft.  5  75 

3  Ft.  2  50 


ONVERTER 

********************** 

CONVERTER 

KIT 


We  will  accept  telephone  orders  fof  Vtie  &  Mastercard 

No  C.O.D.  Orders 

TO  ORDER  CALL  qqq.^S^SQO 

Complete  kit  weighs  10  lbs.  Please  add  sufficient  postage 

6254  LaPas  Trail 
Indianapolis,  Indiana  46268 


P.C.  BOARD  PRE-DRILLED 
SOLDER  PLATED  WITH 
PLATED  THROUGH  HOLES 
FOR  A  MORE  STABLE  PIC- 
TURE, M&w  n 

....  aijT^Drf^'J^- 

2  HP  2835  Diodes 

6  .001  Chip  Caps. 

9  Resistors 

4  Prewound  chokes 

1  Electrolytic  Cap. 

1  Pre  Made  Probe 

®®®<§)®®®®®® 

•  WIRED  P.C.  BOARD  TEST- 
ED, READY  TO  CONNECT  TO 
CAN  WITH  PROBE  &  CABLE 
CONNECTOR   ATTACHED. 
$2495 


ELECTROniC 
RAIflBOUJ  X 


J 
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V-J 


POWEH  UP9 


2  METER  90  WATT  OUTPUT 

AMPLIFIER  WITH  18  DB  GAIN  PREAMP 


Mode!  90PL 
FOR  ONLY 

FACTORY  DIRECT 


$ 


1 39.95 

PLUS  SHIPPING 


too 

90 
vt 

5  60 
|  70 

5  60 
|  50 

5  30 
2  20 

10 


POWER  MEASUREMENT 
AT  13.8V  DC 
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FREQUENCY  rsnge  T44     148  MKi 

OPERATION  FM  at  SSB  icnrnptetely  "near I  Class  AB1 

RF  DRIVE  I  to  2ft  waits 

KEYING  Rf  Hi'Mvaled  with  high  quality  relays 

SSB  operandi  built  in  dslay 

POWER  REQUIREMENTS  typical  10  want  drive.  13  amps  a  I  138  VDC 

IDLE  cwrenl  2D  mills 

MOBILE  of  FIXED  operanpfi 

PREAMP  1SDB  gatn  minimum 

NOISE  FIGURE  l&w  thin  1  5  OB 

PREAMP  KEYING  imjepirndttt  —  separably  fa  reh valid  mlay^ 

CONSTRUCT  ION  wrap  around  aluminum  heat  jink  2  pitctl 

360  degrees  tooling 

SIZE  7"M  *  B"{d)  k  3JhLh)  -  WEIGHT  3  lbs.  9  on. 

IMMEDIATE  SHIPMENT 


123456   7S9  10 
POWER  INPUT  IN  WATTS 

POWER  CHART 


SPECIAL  OFFER 
Matching  Power  Supply 

IS  AMP  SUPPLY  wl  13  Hi  Urt  8"i*l  l  51M  l  6-|rt| 

1MME0IATE  SHIPMENT 

ALL  PARTS  AND  LABOR  WARRANTED  ONE  FULL  YEAR 

VJ9QPL  Amplifier  1139.95  plui  13,00  shipping 
VJIS  POWER  Supply  $99  95  plus  47.DO  ihipping 
TncBs  USA  only 


*99.95* 

PLUS  SHIPPING 


VISA.  MASTER  CHARGE,  M.O.  or  C.O.D.  •  PHONE  (713)  477-0134 
V-J  PRODUCTS,  INC.  505  East  Shaw.  Pasadena,  Texas  77506 

SERVING  THE  ELECTRONICS  INDUSTRY  SINCE  1965 


DIGITAL   DISPLAY 


30  DAY 


FREE  TRIAL 

YAESU 
HEATH 

DRAKE 

COLLINS 
KENWOOD 


I  (.1 TAL  tU SPLAY5  fnkVERTTJ  Fuk      E  ABOVE.  3/3  lltCH 
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30M  KITS  &  MORE 


DISTRIBUTORS 


Louisiana's 
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Authorized 


:##iICOM 


Dealer 


IflSDKLUl  POM  AM  RADIOS, 


■ 


I  IIP  \m  [TV  r.OHHlDr  "QUICK  QW 
■■  l     !   PADCd    JNur,   akD   SECIjflC    QM   TtniR   MEP    -  HiAE)¥ 
,     TDU    HILL    Hi     PLLtUHl     . 
'     ^..D.    EL*!  k    fiM    UtWi   S.FAJMR. 


:• 


*150  JRMlLAUi:.  FIMUV<r  i    i?  vjJCOi  tl?  CM  HAtBT 

•  v^   fOc*  mM2" . .  'LLK    IK  «fnERlA.IK 

.CD 

iQA/*m  s? witt  mwiAU  txi?  «|t*  lapji  ?ia^»-AT5.  -  ii?. a 


NEW  UW  ->  r.RANDKlT  mai  Stftll'S  K[TS  G[Vr  inW: 

OFERATtofi  cxistifhj  vJWV/jJT  ponmciN. 

*LL    jr*F0RMAr|ON    AND    PftS1 4    HtuUlFlEfii    PaSTPAJD, l|Fi,Hil 

l.RANnHlTS    ""OR    KASV    Dir    THL    KADLD1;.    WE    Mfcrl-    nlSPlAVS    FDR--Vik  I  1 1   . 

mi  m\W  Jtf  TEK  p?|  .  ASSEHj  NJ5  TESTTD  0)1  A 

■I-1U1T  WMftS,  j trsi  KECI   i  I VI    wlti   t:  DfrMAiE-  tjc  nfl 

ILL  *S  pai:i  i    IKUQE  roftititf  —   SEND  :At4|(«l  occt 


1          GRAND 

S  Y 

5 

TEMS 
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AUIM  HASH. 

^132 

LAAMET  i.t. 

■ 

CAUDA  ViA.  ■  . 

Large  selection 

of  Amateur  and 

Marine  Communications 

Equipment  Available 

Call  for  Quotes 

800-336-4799 

Lacornbe  Distributors 
Davis  &  Jackson  Road    ■"204 
j        P.O.  Box  293         j 
4        Lacornbe  LA  70445     Mmtvcoo 
(504)  882-5355 
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Hear 
Police/ Fire 

Weather 

on  2  Meter  Handhelds  with 
this  MFJ  VHF  Converter. 


* 


MFJ  VHF 
COKVEHTEK 


Scanning 
Handhelds 


!**J 


Poiica/Fire 
Scanners 


fTFJ 


VOHEl    WfjUJ 


MFJ -313 


$ 


39 


95 


New  MFJ  VHF  converter  turns  your  synthe- 
sized scanning  2  meter  handheld  into  a  hot 
Police/Fire/Wealher  band  scanner 

144-148  MHz  handhelds  receive  Police/Fire 
on  154-158  MHz  with  direct  frequency  readout. 
Hear  NOAA  weather  maritime  coastal  plus 
more  on  160-164  MHz. 

Mounts  between  handheld  and  rubber  ducky. 

Feedthru  allows  simultaneous  scanning  of 
both  2  meters  and  Police/Fire  bands  No  mis- 
sed calls 

Highpass  input  filter  and  2.5  GHz  transistor 
gives  excellent  uniform  sensitivity  over  both 
bands  Crystal  controlled 

Bypass/OFF  switch  allows  transmitting. 
Won't  burn  out  if  you  transmit  (up  to  5  watts) 
with  converteT  on  Low  insertion  SWR  Uses 
AAA  battery.  2Vix1t/?xt1/?  in   BNC  connectors. 

Enjoy  scanning,  memory,  digital  readout,  etc 
as  provided  by  your  handheld  on  Police/Fire 
band. 

220  MHz  Converter  for  2  M  Handheld 


MFJ-314 

SCQ95 


59 


MFJ-314.  like  MFJ-313 
but  lets  you  receive  221  - 
225  M  Hz  on  your  2  meter 
handheld, 

Police/Fire/Weather    Band    Con- 
verter  for  2    Meter    Mobile    Rigs. 


MFJ-312 


MFJ-312,    like   MFJ-313  but   for  mobile   2 
meter  rigs.  Transmit  up  to  40  watts  thru  con- 
verter   without   damage.    SQ-239   connectors. 
Mobile   mounting    brackets    Rugged     "ON" 
LED.  Use  12  VDC  or  AAA  battery    3x4x1  In, 

Order  from  MFJ  and  try  it- no  obligation.  If 
not  delighted,  return  it  within  30  days  for 
refund  (less  shipping)  One  year  unconditional 
guarantee 

Order  today.  Call  toN  free  800^647-1800. 
Charge  VISA.  MC  or  mail  check,  money  order 
for  amount  indicated  plus  $4.00  each  shipping. 

Hear  police/fire/weather  Order  now.       .*a? 


CALL  TOLL  FREE  . . .    800-647-1800 


Call  601-323-5869  in  Miss  outside  continental 
USA.  tech/order/repair   inlo    Telex  53-4590. 

ENTERPRISES, 

INCORPORATED 


MFJ 
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Dennh  Pharr  WD5IWY 
3S21  SL  45th  St. 
Oklahoma  City  OK  73135 


Twisted  Remote  Control 

This  circuit  is  easy  to  build  and  easy  to  use. 
The  twist  is  that  you  probably  own  the  most  important  part. 


Described  here  is  a 
simple  and  inexpen- 
sive remote-control  system, 
the  major  component  of 
which  you  probably  al- 
ready have  on  hand:  an  AM- 
FM  receiver,  either  portable 
or  table  model.  As  with  any 
remote-control  system,  it 
has  many  uses.  It  may  be 
used  as  a  television  com- 
mercial killer,  to  turn  on  or 
off  a  distant  light,  etc. 

If  you  have  tried  to  build 
any  of  the  light-operated-re- 
lay type  of  remote-control 
devices  in  the  past,  you 
must  surely  have  noted  two 
distinct  disadvantages  of 
that  type  of  system:  1 )  They 


are  usually  very  sensitive  to 
ambient  light  levels  and 
therefore  difficult  to  adjust 
and  2)  You  must  be  able  to 
see  the  device  in  order  to 
control  it.  Since  this  system 
uses  rad io  waves  as  the  con- 
trolling  medium,  these 
drawbacks  are  readily  over- 
come. 

Receiver-Transmitter 

It  is  certainly  not  difficult 
to  generate  a  low-power  rf 
signal  that  can  be  used  for 
remote  control,  but  the  dif- 
ficulty begins  when  trying 
to  design  and  build  a  receiv- 
er with  sufficient  gain  to 
amplify  the  low-power  sig- 
nal to  a  usable  level.  To  cir- 
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cumvent  this  problem,  a 
conventional  table  model 
or  portable-type  AM-FM  re- 
ceiver cart  be  used  along 
with  a  tone-modulated  FM 
wireless  microphone  to 
generate  the  control  signal. 

Switching  Circuit 

With  the  problem  of  the 
receiver-transmitter  solved, 
all  that  is  needed  is  a 
switching  circuit  that  can 
be  operated  by  an  audio 
tone  taken  from  the  receiv- 
er. The  circuit  shown  in  Fig. 
1  does  this  job  very  nicely. 

The  heart  of  the  switch- 
ing circuit  is  U2,  the  CMOS 
4027  J-K  flip-flop.  This  par- 
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U2 

40g7 
J-K  F-F 


C2 
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TO  EARPHONE   JACK 
OF  FM  RECEIVER 


Pi 


Fig.  1.  Schematic  diagram  of  the  switching  circuit  The  transistors  and  transformers  used  in 
both  circuits  are  2N2222  or  Radio  Shack  2009  and  Radio  Shack  273-T38Q,  respectively. 
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ticular  type  of  flip-flop  has 
the  unique  characteristic 
that  if  both  the  )  and  K  in- 
puts are  held  in  a  high  state 
and  a  clock  pulse  is  applied 
to  the  clock  input,  the  out- 
put will  toggle  to  a  high  or 
low  depending  on  its  previ- 
ous state.  The  output  will 
continue  to  toggle  back 
and  forth  as  long  as  clock 
pulses  are  applied  to  the 
clock  input 

Referring  to  Fig.  1,  as- 
sume that  the  output  of  U2 
is  in  a  low  state  and  Q2  is 
off.  Also  assume  that  the 
primary  of  T1  is  plugged  in- 
to the  earphone  jack  of  an 
FM  receiver  tuned  to  the 
operating  frequency  of  the 
wireless  microphone.  When 
the  transmitter  (wireless  mi- 
crophone) is  momentarily 
turned  on,  an  audio  pulse  is 
applied  to  the  primary  of 
T1<  This  audio  pulse  is  then 
rectified  and  used  to  for- 
ward bias  Q1 .  With  Q1  mo- 
mentarily turned  on,  a  neg- 
ative-going trigger  pulse  is 
seen  at  the  trigger  input  of 
Ul  (used  here  as  a  one-shot). 

This  trigger  pulse  causes 
the  output  of  U1  to  switch 
to  a  high  state  where  it  will 
remain  for  a  period  of  time 
determined  by  the  series 
combination  of  R1  and  C2 
(in  this  case  about  1 
second).  This  positive-going 
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AMATEUR 
RADIO 

CALL 
DIRECTORY 


THE  BARGAIN  AT   $ 


14 


95 


PIUS 

Shipping 


A  no  frills  directory  of  over 
411,000  U.S.  Radio  Amateurs. 
8t/jx11,  easy  to  read  format 
Completely  updated. 

Also  available  tor  the 
first  time  ever — 

(Alphabetically  arranged-Sold  separately) 

Geographical  Index 

by  Stale,  City  and  Street  No  and  Call 

Name  Index 
by  Name  and  Can 

Ordering  Information 
Directory— SH.9S 

Geographical  Index— $25.00 

Name  Index— $25.00 

Add  S3  00  Shipping  to  all  orders 


Dealers/ Ciubt  inquiries  welcome 
Send  your  order— enclosing  check  or 
money  order  in  U.S.  dollars  to 

Buckmaster  Publishing 

70-)   Florida  Hill  Road 

Rfd&et.efd,  CT  06877     U.S.A.     ^^ 


MFJ  RF  NOISE  BRIDGE 

Lets  you  adjust  your  antenna  quickly  for  maxi- 
mum performance.  Measure  resonant  frequency, 
radiation  resistance  and  reactance.  Exclusive  range 
extender  and  expanded  capacitance  range  gives 
you  much  extended  measuring  range. 

•  Exclusive  range  extender       •  Expanded 
capacitance  range        •  Series  Bridge 


u« 


*?  NOISE  BRIDGE 

mom.  WXM 


Thls  MFJ-202  RF  Noise  Bridge  lets  you  quickly 
adjust  your  single  or  multiband  dipale,  inverted 
Vee.  beam,  vertical,  mobile  whip  or  random 
system  tor  maximum  performance. 

Tefls  resonant  frequency  and  whether  to  shorten 
or  lengthen  your  antenna  for  minimum  SWR  over 
any  portion  of  a  band. 

MFJ's  exclusive  range  extender,  expanded  ca 
pacltance  range  (±150  pt)  gives  unparalleled  im- 
pedance measurements,  1  to  100  MHz.  Simple  to 
use.  Comprehensive  computer  proven  manual. 

Works  with  any  receiver  or  transceiver.  SO  239 
connectors.  2x3x4  inches-  9  volt  battery. 

Other  Lists:  tune  trans  match;  adjust  tuned  tit 
cuits:  measure  inductance  RF  impedance  of  ampli 
tiers,  batons,  transformers;  electrical  length,  velo- 
city factor,  impedance  of  coax;  synthesize  RF  im- 
pedances with  transmatch  and  dummy  load        ^47 


Order  from  MFJ  and  try  it  -  no  obligation.  It 
not  delighted,  return  it  within  30  days  tor  a  refund 
(less  shipping).  This  brtdoe  is  unconditionally 
guaranteed,  for  one_year. 

To  order,  simply  cal  us  nH  free  800  647  1800 
and  charge  it  on  your  VISA  or  MasterCharge  or 
mail  us  a  check  or  money  order  tor  $59.95  plus 
$4.00  for  shipping  and  handling  for  MFJ -202. 

Put  this  MFJ  Noise  Bridge  to  work  improving 
your  antenna.  Order  from  MFJ  or  see  dealer 


CALL  TOLL  FREE  . . .  800  647-1  BOO 


Gall  601-323-5869  lor  technical  information,  or 
der/repair  status.  Also  calf  601  323  5869  outside 
continental  USA  and  *n  Mississippi 


MFJ 


ENTERPRISES 

INCORPORATED 

Box  494,  Mississippi  State.  MS  39762 


EMOTE 


MIKE 


WORKS  ON  ANY  RADIO— MOBIL  OR  BASE 


FM  Wireless   Mike 


•  Range— up  to  300  ft, 

•  FM  Audio 

•  XTAL  Controlled 

•  Simple  Hook-up 

•  Reliable  years  of  service 

Stop:  The  steering  wheel  mike  cord 
tangle.  Stop:  Running  back  and  forth  to 
answer  a  call  on  your  radio.  Stop;  The 
inconvenience  of  being  tied  to  your 
radio  dunng  long  GSO'&The  Remote-Q- 
MS ke  may  be  connected  toanyHF.VHF 
or  UHF  ham  transceiver.  Just  connect 
the  Remote-OMike  receiver  to  the  mike 
input  jack  and  each  time  you  press  the 
PTT  button  on  your  cordless  mike  your 
ham  rig  will  function  as  your  normal 
mike  The  Remote- O-M ike  receiver  will 
provide  both  the  PTT  and  audio  to  your 
ham  rig. 

Use  in  and  around  the  house,  auto, 
boat,  etcetera  Just  like  a  repeater  with 
a  range  of  up  to  30O  ft.  Each  Remote- 
O-MiNe  includes  a  XTAL  controlled  wire- 
less FM  mike  and  FM  receiver.  How  do 
you  spell  mike  cord  tangle  relief  (Remote- 
O  Mike)  Order  today  for  your  mike  cord 
relief. 


master  charge 

■<■■  *ri  vu*4  t  *■■& 


VISA' 


To  Order  Call  (714)  268-8131—  Free  Shipping 


Discount  Ham  Radio        9520  Chesapeake  Dr.,  #606  A 


**57 


See  List  of  Advertisers  on  page  1 14 


San  Diego,  CA  92123 
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pulse  at  the  output  of  U1  is 
applied  to  the  clock  input 
of  U2,  causing  the  output  of 
U2  to  toggle  to  a  high  state 
which  turns  on  Q2  and  ener- 
gizes relay  Kl.  The  output 
of  U2  will  remain  high  until 
another  pulse  is  applied  to 
the  clock  input,  at  which 
time  it  will  toggle  back  to 
its  original  low  state, 

Since  the  limiting  action 
of  most  inexpensive  FM  re- 
ceivers is  not  what  it  should 
be,  C1  (connected  across 
the  Q1  collector  resistor)  is 
included  to  prevent  possi- 
ble false  triggering  caused 
by  noise  spikes  from  the 
output  of  the  receiver. 

No  power  supply  is 
shown  in  Fig.  1r  since  these 
have  been  extensively 
covered  elsewhere  in  the 
ham  literature.  As  shown, 
any  voltage  from  6  to  12 
volts  will  work  The  amount 
of  supply  voltage  you  de- 
cide to  use  will  depend  up- 
on the  voltage  rating  of  the 
relay  you  purchase,  or  that 
of  one  you  may  have  on 
hand. 

It  should  be  mentioned 
here  that  the  receiver  you 
use  must  have  some  type  of 
external  antenna,  and  an 
earphone  jack.  If  your  re- 
ceiver has  no  earphone 
jack,  one  must  be  added, 
which  is  simple  to  do  using 
a  three-conductor  phone 
jack. 

Transmitter  Circuit 

The  FM  wireless  micro- 
phone circuit  shown  in  Fig. 
2  was  originally  published 
in  the  April,  1%9,  issue  of 
Popular  Electronics.  The  cir- 
cuit, as  shown  in  that  issue, 
used  an  RCA  KD-2114  linear 
IC  for  the  active  device  but 
discrete  transistors  were 
used  here  since  they  were 
more  readily  available.  The 
circuit  is  shown  here  with 
one  modification;  the  mi- 
crophone input  network 
has  been  replaced  with  a 
simple  tone-generating  cir- 
cuit composed  of  R1f  C1, 
Q1,  andTL  It  has  an  output 
of  about  800  Hz  and  pro- 
vides the  necessary  control 
signal. 
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Fig.  Z  Schematic  diagram  of  the  transmitter.  See  text  for  L1  dimensions. 


Switching  Unit  and 
Transmitter  Construction 

The  switching  unit  can  be 
built  most  easily  using  perf- 
board  construction,  and 
sockets  should  be  used  for 
both  U1  and  U2,  in  case  re- 
placement becomes  neces- 
sary. The  unit  may  be  en- 
closed in  any  type  of  case 
you  may  have  on  hand. 

Perf  board  construction 
also  may  be  used  for  the 
transmitter,  although  I  have 

used  the  PC  board  square 
block  method  with  good 
success.  This  means  using  a 
hacksaw  to  cut  the  foil  side 
of  a  piece  of  PC  board  into 
squares  and  mounting  the 
components  on  the  squares. 
Placement  of  parts  in  the 
transmitter  is  not  too  criti- 
cal, but  an  orderly  in-line 
layout  ought  to  be  used. 
The  connections  in  the  rf 
portion  of  the  circuit 
should  be  kept  as  short  and 
as  direct  as  possible. 

Coil  l_1  consists  of  6  turns 
of  #12  tinned  copper  wire 
with  an  inside  diameter  of 
5/16  inches  and  spread  to 
3/4  inches  in  length,  The  an- 
tenna tap  is  made  one  and 
one-half  turns  from  the 
cold,  C3,  side,  and  tuning 
capacitor  C2  is  soldered  di- 
rectly to  the  top  and  side  of 
the  first  and  last  turns  of  the 
coil  Coil  L1  should  be 
mounted  as  firmly  to  the 
board  as  possible  to  en- 
hance frequency  stability. 
The  antenna  can  be  fash- 
ioned  from  a  piece  of 
heavy-gauge  copper  wire, 
and  can  be  anywhere  from 
3  to  12  inches  in  length.  A 


plastic  case  similar  to  those 
sold  by  Radio  Shack  can  be 
used  for  housing  the  trans- 
mitter 

Test  and  Adjustment 

First,  the  transmitter 
should  be  tested  and  ad- 
justed to  a  clear  operating 
frequency.  To  do  so,  turn 
on  your  FM  receiver  and 
tune  for  a  clear  spot  on  the 
dial  The  afc  should  be 
turned  off,  if  possible,  to 
prevent  the  receiver  from 
tuning  automatically  to  a 
strong  adjacent  channel. 
Once  a  clear  spot  is  foundr 
apply  power  to  the  trans- 
mitter and  adjust  tuning  ca- 
pacitor C2  until  an  audio 
tone  is  heard  from  the  re- 
ceiver. Now,  either  contin- 
ue adjusting  C2  or  vary  the 
tuning  of  the  receiver  until 
the  purest  tone  possible  is 
obtained- 

The  switching  unit  may 
now  be  tested  for  proper 
operation.  Plug  PI  into  the 
earphone  jack  of  your  FM 
receiver  and  apply  power  to 
the  switching  unit.  At  this 
point,  the  volume  control 
of  the  receiver  should  be 
set  at  some  low  level.  Each 
time  the  transmitter  is  mo- 
mentarily activated,  the  re- 
lay on  the  switching  unit 
should  energize  and  stay 
energized  until  a  second 
pulse  is  transmitted,  at 
which  time  it  will  return  to 
its  normally-closed  posi- 
tion. The  volume  control 
may  have  to  be  increased  a 
small  amount  to  ensure  reli- 
able operation  at  a  dis- 
tance 

If  the  switching  unit  does 
not    operate    as    just    de- 


scribed, then  either  a  wiring 
error  has  been  made  or  one 
of  the  active  devices  is  de- 
fective. 

The  range  of  the  trans- 
mitter will  vary  with  operat- 
ing conditions  and  depends 
to  a  certain  extent  upon  the 
orientation  of  both  the 
transmitting  and  receiving 
antennas.  It  has  been  my  ex- 
perience that  reliable  oper- 
ation can  be  had  with  dis- 
tances up  to  75  feet. 

Summary 

The  uses  that  may  be 
found  for  this  simple  sys- 
tem are  many  and  are  limit- 
ed only  by  your  imagina- 
tion. If  you  happen  to  own  a 
video  tape  recorder  and 
like  to  record  movies  with- 
out  the  commercials,  then 
this  remote-control  system 
can  be  used  to  pause  the  re- 
corder and  to  cut  them  out. 
It  could  also  be  used  as  a 
commercial  killer  for  the 
television  itself.  To  use  it 
this  way,  one  of  the  televi- 
sion's speaker  leads  is  bro- 
ken and  connected  to  a  set 
of  the  relay's  normally- 
closed  contacts.  In  fact, 
you  might  even  connect 
your  ham-band  receiver's 
mute  terminals  to  the 
relay's  other  set  of  con- 
tacts,  and  that  way  be  able 
to  listen  to  it  while  the  tele- 
vision sound  is  off. 

There  are,  undoubtedly, 
many  other  applications 
that  can  be  thought  of,  but 
whatever  you  may  use  it 
for,  always  be  careful  to  ob- 
serve the  relay's  contact 
power  rating,  otherwise  an 
expensive  relay  may  be 
ruined,  ■ 
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A  microthin,  synthesized, 
programmable,  sub-audible 
tone  encoder  that  fits  inside 
the  ICOM  IC-2AT. 


Need  we  say  more? 
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COMMUNICATIONS 
SPECIALISTS 

426  West  Taft  Avenue,  Orange,  CA  92667 

800/854-0547  California:  714/998-3021 


SWD-1  VIDEO  CONVERTER 


FOR  CABLE  TV 

The  SWIM  Video  Converter  is  uti- 
lised on  cabte  TV  systems  to  re- 
move  lh#  KHf's  signal   tram  a 
diilurted  vtdeo  (channel  3  in/ 
■n-m)  and  alsrj  ppss   thru   the 
norm.il  urtdistOrted/dtiteCttid 
^  fluriii)    sijnaS.    Rocker    swi1-::K 

selects  opgriBlJrg  mode  to  renrOv*  KHi'fi 
distortion  from  the  video  of  pass  all  other  chan- 
nels normally.  Simple  to  assemble — less  then  30 
minutes.    Pre^tjned.    Input/output   Channel   3-   Impedance 
75  ohms,  11?vAC- 

SvVD-1  Video  Converter  Kit $69.95 
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V1H  ACCESSORIES 


VIDEO  STABILIZER 

Simple  Simon  Video  Stabilizer. 
Model  VS-125,  elirnmates  the  ver- 
tical ra  1 1  a  n  d  j  i  tt«r  from  "  c  opy  g-u  0  rd' ' 
video  tapes  when  playing  through 
large  scteen  projociOfS  or  on  an- 
other VTR.  S  i  mplfl  lo  use ,  jjuat  adj  us  1 
the  lock  com  rot  for  a  stable  picture.  Once  the  con  trot  is  set,  the  tape 
witl  play  all  the  way  through  without  further  adjustments.  Includes 
l 2V  power  supply,  SPECIAL 

VS-1  25  Video  Stabilizer,  wired pcb  54  95      $35.95 
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Approximately 
5  M  mutes 


MODULATOR 

Not  a  Game  Type  Modulator 

The  MPS-1  Kit  converts  Video/Audio 
signals  to  a  crystal  contra  I  tecF  RF 
output  for  TV  Channels  3  and  4. 
The  MPS-1  Modulator  inputs 
are  designed  to  match  all  TV 
Cameras  and  VCft's  and  features  a 
voltage  regulated  power  supply,  power 
switch  and  LED  indicator,  No  Toning  Required. 
Operates  on  1 1 7  VAC, 

MPS-1  Kit $39.95 


SPECIAL 

INTRGDUCT0B? 

SAVINGS 


ORDER  ALL  THREE  ITEMS 

MAF-2,  KSDC-KtT  and  J  T  A%$ 

KSPtIA  for  Only ....      1*1 

R*)ula  price  if  litIeteiI  s^paraSsrv  SB2  SB 
—  CO  AK  CABLES  ARE  NOT  IHCLUOED  — 


<jSF 
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SUH|T 


II 


UdltlllU 
AiYPlflF? 


5TVA-3  YayiflntMiru,  14.5*  Gain,  SjlecEgple  75  or 300  ohm 
CJiamEl  BO-an $19  96 

STVA-4  ¥agi  Antenna,  U.-Edfl  Gin.  £e|ffttalHfi  75ur300utirn 
Glum*!:  44  52 $19.95 

BB-59/ll75anmt(iwLosiC:oB!(CitaE,       S.IZtfft.       h 59 Con C\smem\.    .  t  .39 ti, 
MT-1        SpKiatUHf  75-30&  nhm  HBtdiirHjTr*nsfnr<in(!r SI  .45  a* 


Electronically 


Bambi  Electronic  Video  Switch  ... 
makes  switching  of  your  VCR/VTR 
Fay  TV  Decoders,  Cable  TV,  Video 
Discs,  Video  Games,  Closed  Circuit 
TV,  Antennae  and  Microcomputer  as 
easy  as  p 


te  B^mbi  gl^trorifc  Video  Switch  electmrtic  switch- 

frig  network  vyKfcfi  can  accept  tip  to  six  different 
fcpufeesMvid&d  signals  and  provide  the  flexibility  of 
directing  the  inputs  to  uny  or  all  of  the  three  outputs, 

Now  you  can  eliminate  .....  the  drudgery  of  di scon n acting  and 
reconnecting:  your  video  equipment  each  time  you  use  it  ;>; 
the  tanked  mess  of  cables  which  are  impossible  to  trace 
Out  .not  being  stile  to  use  more  than  one  function 

at  a  time. 


UHF  ANTENNAS  and  ACCESSORIES 


MDS-AMATEUR-ETV  32  ELEMENT 


Nirt  A  Kit 
I'J-ZSGKz      *  3BVj"  Long 
•  23dB  Average  Cain    *  Cummartial  Grade 
Die  Cast  Walerprool  Housing  with  4Vi"  %  2W 
ArBB  for  Elect  ionics 
*  Include!  P.£.  Probe;  F-61  Connector  and  Mounting  Hardware 

MAE-2   32  Element  VAGI  Antenna $23.95 

Kato  Sons'  Down  Converter  Kit    *i.n  -  2.5GHz* 

Designed  Idr  Simpfe  Simon  by  farmer  .Japanese  CQ  Amateur  Magazine's  UHF 
(■diTnr/ingmeer  Unil  utilizes  n&w  inyenious  Printed  Circuit  Probe  for  maximum 
grin.  Circuit  hoard  fiis  inside  MAE- 2  antenna  housing.  Requires  1  hour  assembly 
IC  and  capacitors  pre- soldered. 
Model  KSQC-KIT  IS  -  2.5GHz  Down  Converts  Kit S34.95 

Kato  Sons'  Regulated  Varible  DC  Power  Supply 

For  use  with  KSDC-10T  1-9  -  2.5GHz  Down  Compter.  Completely  asumbltd 
witli  Attractive  Cabinet,  TV/Converter  Mode  Switch,  FrBquency  Control  and 
LED  Indicator. 
Mode!  KSPS-1A  Assembled  Power  Supply $23.95 


ZYZZX  VHF-UHF  Wideband  Antenna  Amplifier 


Revolutionary  New  HYBRID  IC  Broadband  Amplifiers 

rnUuT     ann  miu,         Model  ALU    12dB  Gain 
50  MHz  -  900  MH*        mM  ALL,2  35dB  Gajn 

TfaiB  units  Bre  not  availabi*  an/wteiE  Ufa  in  Hb  world.  E«tl  urwt  W*  $hv?  many  purposes  and  is 
atf  tattle  in  Kit  nr  AssunWri  irmi  IdsaJ  Iw  auediui  nr  indnnr  uw  t/D  impedana  is  75  uhffli 
AmpifKIS  ffchldv  SfinaraS  cd-  arc  toed  pqwer  supply  EflEPv  S3S«mW«dl  in  25  rninulBS.  Nd  mils, 
caaacitnrs  ba  Iiim  nr  ii\\\sm 

^U-l  Ci.imjfett'liT  w'rrawH  5uppty     SZ4.9&       AU-1  Winsf|/T*sW  Wnw  siipptv      S3*95 
AtL-Z  Camptate  hi  Wpoww  supphr      M.§S       flU-Z  ^ird/'Trtrnt  wfpm  sirpphr        4*.05 

Our  New  STVA  14.5dB  GAIN.  14  ELEMENT 
CORNER  REFLECTOR  YAGI  ANTENNA 


Bambi  lets  ytiu  enjoy  using  your  video  equipment  the 
way  it  should  be  .<.  elettranicaHy  and  on  line  at  the 
push  of  a  button. 


Model  BEVS-1    Completely  Wired  and 

Assembled,  Includes  comprehensivei  Instnio- 
tJon/OperatJon  Manual  and  Decal  Set  tar 
custom iaitsg  your  Video  Switch  installation. 


129 


95 


FREE 

Bambi 
Poster 

with 

any 

purchase: 


HAM1U 

1"  ia* 

poxea  > 

■/      n    ^    ^^ 

HLKlH4ta£ 

r  i  ;  .  n .  i  ■  r — i 

vp*4    MHW 

n? '  m  \ 

■       "T  •   &     £f  :*"' 

L 

A    =««    i    £   ^    ; 

Batrtbis  front  panel  was  dosign#d  with  tha 
user  in  mind.  Computer  styled  construction, 
with  soft-touch  keyboard  (fated  for  over  10 
milt  ion  operations),  arranged  in  mairijt  form 
allows  easy  input/output  selection  without 
refenng  to  charts.  Functions  selected  through 
the  keyboard  are  imrnetShatEly  displayed  crt 
the  1$  LEO  status  IndiCBtijrs. 


Check  the  quality  of  Bambi  against  that  of 
much  hiptier  priced  competition.  A* I  solid 
state  electronic  switching  prnvtdes  low  atten- 
uation j3dB).  wide  frequency  response  \ACh 
B90  MHzji,  and  excellent  isolation  between 
signal  sources  (each  I/O  section  mdividuelly 
sheilded  for  65d&  min.  iso^etiorijh 


Bambi' b  Specihcetioni: 

*  input/Output  tmpe  dance 

*  Signal  lob-5 

■  Ncise 

■  Input  fleiurn  L&-ss 

*  Icolation 


75  ohm 

3dE  ±ldB 
4dS±1dB 
12dS  min. 
6Sdfi  min. 


DimenafDTiE. 
Weight 


117VACeOHir  ZW 

IQ'-i  WxG*Ox3!*H 

4^  lbs 


7+1 1  PWD  PARTS  KITS 


INTRODUCING  OUR 
7+1)  PWD 
PARTS  KITS 


*&:, 


¥k 

MW 

Hi 

■j 

OI3CRIPH0N         ^^            rf~     *1 

PPIiCE 

1 

fvri-PWD 

Varactor  UHF  Tuner r 

$24.95 

1 

2CB1-PWT] 

Prinud  Circuil  Board,  Pte-driHed . 

It. IS 

3 

ami -pwd 

PCR  PotBtHionKlets  4^2flK.  l-.&K,  2-ldK,  ?-5K. 

MKr»nd  t-SOk.  \\\  yiwn\ 

.  fl.flrj 

4 

4FR-31-PWD 

RssistiK  Kit,  ^W,  S%  39-flst,  ^  W  2-|ks  .  .  : 

.  .  4.3B 

E 

SPT1-PWD 

Power  Transformer,  PHI-117VAC,  StC-24VAC 

al  BMma 

9.9$ 

B 

6PP2-PWD 

Panel  Mount  Potentiometers  antf  KrtDbSF  1-1KBT 

and  1 -5KAT  wittt  switch  ... 

SflFj 

7 

7SS17-PWD 

IC*  7-pcsr  Dirxhs  4-pcs,  Reguls^rs  2 -pel 

Transistors  2-pcs.  Heat  Sinks  2-pcs 

29.96 

a 

8CE14-PWQ 

£t?ctrrj|ytic  Capacitflj  KK.  14-piices. 

.    9.96 

9 

MC20-fW0 

Ceramic  Q ie-k  Capacitrir  Kit,  50  WV.  2fl-pcs  .  .  , 

,  795 

ID 

10CT5-PWD 

Varibte  C  mm  Tn'miner  Capacitor, 

5-B5prd.  5-eieca 

AM 

11 

1R5-PWD 

Coil  Kit,  ISmhi  3-pcs,  .22^iJts  1-pHece  {piswowil 

inducton]  and  2  T37-1?  firntt  Toieid  tern 

with  B  ft.  #2fi  win tm. 

.190 

12 

1ZICS-PW0 

IC  SackBis,  Tm  inlay,  9  pin  4- pes.  14  w  l-pc 

and  16  pitt  2-pcs 

2.96 

13 

13SR-PWD 

Enc.los.ure  aM  PM  Speaker  end  Pn- drill nd 

Bachpinal  for  mnunting  PCB  a^d  Ant  Tarms  .  .  . 

.  14,95 

14 

14M1SC-PWD 

Misc.  Parts  Kit  Includes  Hardware,  (B/32.  9/32 
Nets  b  BoJEEsr.  Hooliiip  Win,  Solder.  An!.  Terms 

DPQT  Ant.  Switch.  Fuse.  FilsEkldef.  etc 

9.95 

16 

15MC16-PWD 

Mylar  Capacitors.  14- pus  and  Silver 

Mica  Capacitors  2-pitcea 

7,9S 

Whin  Ordering  All  Kami.  (1-1Sf,  Total  Price 

15995 

CUSTOMER  NOTICE: 


BU  Y  WITH  CONF I DENCE.      BEWARE  OF  LOWaUAUTY  IMITATORS.  AUof 

cur  kits  consist  of  Nf»w,  1st  Class.  RF  Quality,  Parts  Engineered  for  Optimum 
Operation,  not  factory  seconds  or  stock  close- outs,  We  service  your  completed  kits  that  you've  purchased  and  built.  You  will 
never  get  stuck  with  s  BAG  OF  PARTS  when  ordering  frorn  Simple  Simon. 


SIMPLE  SIMON  ELECTRONIC  KITS, H  Inc. 

3871  S,  Valley  View.  Suite  12,  Dept.  7,  Las  Vegas,  NV  89103 

in  Nevada  Call-   7Q2"o7  I  "2892 

1-800-782-3716 


NEED  6  OR  MflRP  r¥  A*  \KHf 

WfllTE  FOR 
QUANTITY  DISCOUNTS 


Oursicie  Nevada  Call 


Available  by  Mail  Order  Only 
Send  Check"  or  Moneyy  Order.  Minimum 
Order:  $16.95.  Add  10%  Shipping  and 
Handling  Qn  orders  under  $40.00.  For 
orders  over  $40.00,  add  5%.  Minimum 
Shipping  and  Handling  $2.00.  Cat.  $1.00 
—  VISA  and  Mastercard  Acceptable  — 

*  Cruet  k  yrdrjrs  will  t>e  held  30  days  before  snipping 
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UIICTI 

nuir ! 

HF  MOBILES 

DELIVER 
FIXED  STATION 
PERFORMANCE 


Hustler  HF  antennas  deliver 
outstanding  signal  reports  — 
wherever  you're  mobllel 

Design  your  own  HF  mobile 
from  a  full  selection  of  top- 
quality ;  llrS.-made  stainless 
steel  ball  mounts,  quick  dis- 
connects, masts,  springs,  and 
resonators,  You  can  cajei  any 
6-to-8G-metef  band.  Choose 
from  medium  or  high  power 
resonators  with  broadest 
bandwidth  and  lowest  SWR  for 
optimum  performance  on  any 
band.  Easy  band  change  and 
garaging  with  Hustler's  fold- 
over  mast,  too. 


Ask  any  ham  —  the  best  HF 
mobiles  on  the  road  come 
from:  Hustler  -  still  the 
standard  of  performance. 


3275  North  "B"  Avenue 
Kissimmee,  Florida  32741 


An 


^SnfTiAiiw 


Cempiny 


DISPLAY 
YOUR 
STUFF 


With  the  AEA  MBA-RO  Reader 

Automatic  display  of  trans- 
mitted and  received  Morse 
and  RTTY  coded  signals  has 
come  of  age,  it  is  proving  to 
be  most  worthwhile  for  im- 
proving one's  own  transmit- 
ted "fist11  and  for  allowing 
SWL's  or  visitors  the  oppor- 
tunity to  experience  the  thrill 
of  Amateur  Radio  coded 
transmission. 


HiM^i-' 


A"lX 


*£>  ~J~* 


f 


While  no  machine  can  yet 
match  the  ability  of  a  skilled 
CW  operator  in  copying  poor 
fists  or  signals  buried  in  the 
noise,  the  MBA-RO  by  AEA 
exeelis  even  when  compared 
against  units  costing  much 
more.  The  large  32  character 
display  allows  much  easier 
reading  than  shorter  displays, 
especially  at  higher  speeds 
such  as  60  WPM  or  100  WPM 
RTTY.  The  MBA-RO  also  fea- 
tures dual  filters  for  RTTY 
decoding  of  either  170  Hz  or 
425  Hz  (easily  changed  to  850 
Hz)  shift  transmissions. 

Prices  and  Specifications  subject  to 

change  without  notice  or  obligation. 

Software  s; copyright  by  AEA, 


ELECTRONIC 


EQUIPMENT  BANK 


516  Mill  Street 

Vienna,  VA  22180 

(703)  938-3350/1-800-368-3270 

Ten  miles  west  of  Washington,  D.C. 

^^  Cb  ^^  Brings  you  the 

#■%■■#%  Breakthrough! 


Forward, 
March! 


ICOM 

R70 

$665.00 

IC730 

665,00 

fC740 

..969.00 

JC290H 

489.00 

KENWOOD 

TS130SE  

599.00 

1    V»J»JUO        I     ■     t    9    i    *  -t  .«..,    *   +"  4.  ,     , 

59900 

1   Ot3li5UO        ■    •:*,:•■•*    1^  •*:»■:»    *■*  J-*'* 

•      4       1        »      lr      ■       ■        -         OaH 

1  g4»?Uo     ii*».4  +  +  +  +  +  *„T 

r.-t.t...       'w'CllJ 

R2000 

.  59995-Call 

R1000...... 

.  499.95- Call 

YAESU 

FT707 

649.00 

FT102 

999  00 

FT980 

Pall 

FT77 

BIRD  Stock . ., 

t>    *    v    4-    +    ■*    m     ■      Vp"3-  1  1 

KANTRONICS     Interface 

,,.,,.„  169.00 

Software  in  Stock 

DIELECTRIC,  CURTIS, 

SHERWOOD      ,    

10%  Off  List 

SANTEC  ST144/jP 

279.00 

HT1200  +  extra  battery  4 

DC  ,250,00 

TRI-EX 

W51    .(F.O.B.  Calif)  799,00 

TOG  2.5A/1000  piv  Epoxy  diode  ,  19<D 

SPRAGUE  500PF/ 1000V 

Feedthru  ,v, 

1  95 

500PF/20KV  Doorknob  . 

.,16,00 

CDE  1000PF/20KV  Cap  . 

1  95 

DRAKE 

TR7A/RV75. 

...   1700.00 

TR5 ... 

699  00 

.  ..   1400.00 

CUSHCRAFT  A3  , ...=, ', ;.'. 

179,00 

A4 

.229.00 

AEA  MSARO  

269.00 

MBARC ;; 

399.00 

MM2 

139.00 

119.00 

DOW-KEY  Coax  Relay  , . . 

99  00 

Call 

115.00 

125.00 

Coax  Seal  2.00 
ea,  12,00 


Antique  Tubes 

HUSTLER  58TV   

BUTTERNUT  HF6V... 
QSL  Holder  $200  .... 
COLLINS  Crystals  ... 
SIGNAL/ ONE  Mil  spec  1030  «  4995.00 
Less  your  trade-in. 

Any  new  equipment  ordered  from  us  can  be 
tested  and  approved  by  our  factory  trained 
fechnrcians  prior  to  shipment  if  you  request 
it  This  requires  opening  the  box.  but  the 
technicians  approval  card  will  be  enclosed 

MASTERCARD     VISA 

All  prices  fob  Houston  except  wliere  indicated   Prices 
subject  to  change  wdhout  notice,  all  items -guaranteed 
Some  items  subject  prior  sale  Texas  residents  ado  tax 
Plfirjsf?  adri  sufficient  postage   balance  collect 


Electronics  Supply 

1508  McKinney 
Houston,  Texas  77010 
713-658-0268  ** 


**$ee  List  of  Advertisers  on  page  1 14 
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Take  Your  IC's  Temperature 

Like  people,  solid-state  devices  get  sick  if  they  get  too  hot 
W3KBM  provides  a  way  to  answer  the  burning  question, 

"How  hot  is  hot?" 


Alien  1  totfe  W1K&M 
1005  Twining  Road 
Dresner  PA  19025 

By   now   solid-state  de- 
—    vices  are  old  hat    We 

all  know  that  too  much 
heat   is  one  good  way   to 

send  such  a  device  to  semi- 
conductor heaven  Since 
touching  a  hot  transistor  or 
IC  with  a  finger  either 
makes  for  one  big  "ouch" 
or  leaves  the  question  of 
"How  hot  is  it?"  largely  un- 
answered, here  is  some  sur- 
plus to  the  rescue. 

Digital  Research  of  Gar- 
land, Texas,  has  advertised 
"Thermistors.  .5000  Ohms 
at  25  degrees  centigrade/' 
four  for  a  buck.  Upon  arrival 
they  proved  to  be  Fenwal 
KA35J3  thermistors. 


A  quick  trip  to  Herbach 
and  Rademan  in  Philadel- 
phia   produced    a    surplus 

cabinet  and  a  nice  200- 
microampere  meter  with  a 
scale  calibrated  from  0  to 
100:  With  the  addition  of 
very  few  parts,  this  collec- 
tion was  turned  into  a  solid- 
state  centigrade  thermome- 
ter that  allows  me  to  answer 
'How   hot  is  my  IC?'    very 

adequately. 

The  schematic  in  Fig.  1 
shows  the  simplicity  of  the 
electrical  hookup.  Resistors 
R1  and  R2  of  the  bridge 
should  be  as  closely 
matched  in  value  as  possi- 
ble, They  can  range  from 
4700  to  5000  Ohms;  the  im- 
portant part  of  the  matter  is 
lhr.it  they  be  as  alike  in  value 
as  possible. 


Photo  by  Ira  Joffe  WA3PTC 


Completed  meter  with  probe  attached. 
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Resistor  R3  should  be  as 
close  to  the  indicated  1 5k  as 
you  can  get  The  signifi- 
cance of  R3  lies  in  the  fact 
that  at  zero  degrees  centi- 
grade the  thermistor  resis- 
tance will  be  rather  close  to 
this  value  My  four  samples 
checked  out  this  way  as  in- 
dicated by  a  fairly  good  dig 
ital  meter.  Thus,  at  zero  de- 
grees, the  bridge  will  be  bal- 
anced and  the  meter  should 
read  zero.  Taking  this  route 
eliminates  the  need  for  a 
low-end  calibrating  element 
in  the  circuit.  I  used  a  fresh 
D-cell  to  drive  the  bridge; 
since  the  current  drain  is 
very  low,  the  useful  life  of 
the  battery  should  approach 
its  shelf  life 

My  meter  is  200  microam- 
peres full  scale,  which  is 
about  the  practical  limit  of 
usable  sensitivity  in  the  up- 
ward direction.  That  is  to 
say,  if  you  have  a  more  sen- 
sitive meter,  then  use  it,  but 
avoid  using  a  less  sensitive 
meter.  The  reason  for  this  is 
that  even  small  currents 
flowing  through  the  thermis- 
tor tend  to  produce  "self 
heat"  which  changes  its 
ohmic  value  just  as  much  as 
heat  from  a  device  being 
measured  If  you  use  a 
50-microampere  movement, 
you  may  have  to  increase 
the  value  of  the  variable  re- 
sistor in  series  with  the 
meter  movement.  This  resis- 
tor is  used  as  the  sole  cali- 
brating element  for  the 
thermometer. 


The  photo  shows  the  fin- 
ished meter  with  its  probe 
and  also  an  unmounted 
thermistor  which  gives  an  in* 
dication  of  the  size  of  this 
circuit  element. 

Now  for  some  notes  on 
the  probe  construction.  The 
body  of  the  probe  was  made 
from  a  discarded  fiber- 
tipped  type  of  marker  such 
as  a  Flair  or  other  brand,  The 
point  was  pulled  off  and  the 
residual  ink  was  carefully 
wiped  out  of  the  barrel,  I  say 
carefully  as  there  is  enough 
ink  left  to  ruin  several  sets  of 
clothes,  soil  your  hands,  and 
provide  some  interesting 
comments  from  the  family  if 
care  is  not  used  in  this 
regard. 

The  sides  of  the  thermis- 
tor are  painted  with  clear 
nail  polish  where  the  leads 
are  attached.  The  same  treat- 
ment is  given  to  the  first  half 
inch  of  lead  length  near  the 
body  of  the  thermistor  after 
a   suitable   length  of  cable 


-3 
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SWITCH 
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5K  (CALIBRATE* 
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THERETO* 

FENWAL 
•CAS443  0ft 

EQUIVALENT 
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Fig.  1.  Schematic  diagram  of 
meter 


has  been  soldered  to  the  ex- 
treme ends  of  the  leads. 

The  cable  is  then  thread- 
ed through  the  empty  pen 
body  and  the  thermistor  is 
checked  for  a  good  snug  fit 
in  the  open  end  as  shown  in 
the  photo  If  you  have  to 
ream  out  the  end  a  bit  to 
achieve  a  snug  fit,  by  all 
means  do  so.  When  this  has 
been  done,  pull  the  thermis- 
tor and  cable  out  an  inch  or 
so  and  work  some  artificial 
rubber  compound  like  GE 
silicone  seal  into  the  end  of 
the  probe  barrel  Pull  the 
thermistor  back  in,  seat  it 
nicely,  and  put  the  assembly 
aside  to  dry.  You  may  also 
want  to  use  the  silicone  seal 
in  the  end  of  the  probe  from 
which  the  cable  exits  to  pro- 
vide a  bit  of  strain  relief. 
That  is  all  there  is  to  the 
probe. 

When  the  construction  of 
the  probe  and  associated 
circuitry  is  finished,  turn  on 
the  switch  and  the  meter 
should  be  reading  some- 
where about  20  to  25  de- 


grees on  the  meter  face. 
Turning  the  calibration  con- 
trol should  allow  a  meter 
variation  of  about  eight  to 
ten  degrees  total 

It  may  pay  to  make  a  'big 
deal"  out  of  the  initial  cali- 
bration so  you  can  see  that  it 
works.  The  big  deal  is  as  fol- 
lows Obtain  a  reliable  ther- 
mometer such  as  a  unit  used 
to  check  the  temperature  of 
photographic  solutions.  Fill 
a  jar  with  hot  water  from  the 
kitchen  tap  Check  its  tem- 
perature with  your  known 
good  thermometer.  Add  a 
bit  of  cold  water  if  neces- 
sary to  get  the  water  to 
about  120  to  125  degrees 
Fahrenheit,  After  this  ther- 
mometer reading  has  stabi- 
lized for  about  one  minute, 
gently  place  your  thermistor 
probe  into  the  water  so  that 
it  just  dimples  the  surface  of 
the  water  Give  the  meter  a 
chance  to  settle  to  a  read- 
ing, which  may  take  as 
much  as  thirty  seconds  to 
ensure  that  a  maximum  has 
been  reached.  Multiply  your 


meter  reading  by  1,8  and 
add  32  to  the  result  to  con- 
vert the  meter  reading  to 
Fahrenheit  degrees  as  shown 
on  your  comparison  ther- 
mometer- ft  it  is  high  or  low, 
make  an  adjustment  with 
the  calibrating  pot  so  that 
the  two  readings  coincide 

If  you  do  not  want  to  go 
through  the  "big  deal"  ver- 
sion of  calibration,  then  use 
one  of  the  best  thermal  stan- 
dards around.  That  standard 
is  you  and  the  normal  tem- 
perature of  your  body, 
which  is  just  about  98,6  de- 
grees Fahrenheit  or  37  de- 
grees centigrade.  Touch  the 
tip  of  the  probe  to  your 
tongue  and  hold  it  there  un- 
til the  meter  reading  stabi- 
lizes. Set  the  calibration 
control  for  a  reading  of  37 
degrees  on  the  meter  and 
you  are  done  This  is  one  in- 
strument where  you  will 
never  lose  the  source  of 
calibration. 

Do  not  use  this  thermistor 
thermometer  to  take  the 
temperature  of  hot  liquids. 


Use  it  for  its  intended  pur- 
pose of  measuring  the  tem- 
perature of  ICs  and  discrete 
semiconductors.  When  you 
do  this,  I  suggest  that  you 
take  a  small  bit  of  thermal 
compound  such  as  you 
would  use  on  a  power  tran- 
sistor to  make  sure  that  it  is 
in  good  thermal  contact 
with  a  heat  sink  Place  this 
on  the  semiconductor  or  IC 
of  interest  and  then  apply 
the  probe  tip  to  it  so  that 
you  have  good  thermal  con- 
tact with  the  subject  at 
hand.  This  should  give  you 
reliable  comparative  read- 
ings.  You  can  easily  see  the 
effect  of  different  sizes  and 
materials  of  heat  sinks  in 
terms  of  getting  rid  of  heat 
from  the  power  devices. 
Please  note  the  use  of  the 
phrase  "reliable  compara- 
tive" readings.  This  simple 
device  will  not  put  the  Na- 
tional Bureau  of  Standards 
out  of  work,  but  it  is  a  nice 
adjunct  to  aid  any  ham 
working  with  power  semi- 
conductor devices.! 


THE  RTTY  ANSWER 


jKtrac-ftoo 


THUttHOUl 


tlilil  H» 


THINKING  OF  RTTY?? 

APPLE        TRS  . .    HEATH DEDICATED  SYSTEM?  SOFTWARE? 

INTERFACE?  PERFORMANCE?  PRICE?  We  know  you  have  questions 
check  our  answers.  Call  today  for  information  on  our  terminal  units! 


700  TAYLOR  RD. 
lOLUMBUS.  OHIO  43230 
(614)  864-2464 
VlSJTOR  MASTER  CHARGE  ACCEPTED 

IMMEDIATE  DELIVERY 


*^4ia 


WE'RE  ROLIN 

IN  CRYSTALS! 

2  Meter  Crystals  —  $3.95  each 
(10  or  More  —  63*50  each) 

Quick  Delivery 


We  Stock  Crystals  For: 

Clegg  Drake  kom 

Kenwood  Midland  Regency 

Standard  Wilson  Yaesu 

Lafayette  Tempo  VHF  Eng 


Rolin  Distributors 

P,0.  Box  436  Department  7 
Dunellen,  NJ,  08812 

201-469-1219 


{Custom  Crystal  Orders  Accepted.)     Precision  Cut  Land  Mobiles  Available 


Take  your  favorite  HX  out 
for  a  drive  tonight. 


VISA  or  MASTERCARD  for 
same  day  shipment 


For  $69.95  you  get  the  most  efficient, 
dependable,  fully  guaranteed  35W  2  meter 
amp  kit  for  your  handy  talkie  money  can  buy. 

Now  you  can  save  your  batteries  by  operating 
your  H.T.  on  low  power  and  still  get  out  like  a 
mobile  rig.  The  model  335A  produces  35  watts 
out  with  an  input  of  3  watts,  and  15  watts  out  with 
only  1  watt  in.  Compatible  with  IC-2AT,  TR-2400. 
Yaesu,  Wilson  &  Tempo!  Other  2  meter  models  are  avail- 
able with  outputs  of  25 W  and  75Wf  in  addition  to  a  100W 
amplifier  kit  for  430MHZ.      ^382 

Communication  Concepts  inc.  ^^^"*rt  D^°"OH4MK 


Touch-Tone 

Decoders 


Ask  for  your  FREE  copy  of  the 

new  Patomar  Engineers  Tone 
Control  Catalog  which  in- 
cludes: 

P-200  Single  Digit  Decoder 

$77,50 

P-411    16  Digit  Decoder 

$195.00 

P-416    16  Digit  Decoder 

$385.00 

AR-3     3  Digit  Sequencer 

S67.50 

RH      Relay  Latch 

$55.00 

PP*1      1 2  Digit  Encoder 

$55.00 

PP-2      1 6  Digit  Encoder 

$59.00 


■        y        '        - 


Order  from: 


Palomar 
Engineers 

Box  455,  Escondido,  CA.  92025 
Phone:  (619)  747-3343 


TELEVISION 

M 


WE  WILL  NOT  BE  UNDERSOLD!! 

Complete  Systems,  Antennas, 

Receivers,  LNA's  &  Accessories 

CALL  US  TODAY! 

812-238-1456 


^320 


hoosier 
electronics 


Nation's  Largest  Total  Communications  Distributor 
P.O.  BOX  3300  •  TERRE  HAUTE,  INDIANA  47803 


» 


ALL  NEW  HLF.  10/160  METER 
SOLID  STATE  P.L.L  TRANSCEIVER 


USB-LSB 
4  Memories 
3  Way  Auto-Scan 
includes  New  Bands 
3  Step  Tuning  Speed 
IF  Tune  ±1  KHZ 
Built-in  Dual  VFO 


CW-W  CWN 

200W,  PEP(160M-12M) 
100W.  PEP(10M) 
Built-in  Power  Supply 

AC-120  VAC 

DC- 13.8  V  -Ground 

External  ALC 

13,5  VDC  Relay 


HCftm 


NCG 


JUST  SLIGHTLY  AHEAD 


1275  N.  GROVE  ST. 
ANAHEIM,  CA  92806 


^318 


TO  ORDER  OR 
DLR  INFO  CALL 
(714)  63(M541 

NOTE.  Price,  Specifications  subject  to  change 
wiltioui  noiicu  and  obligation 
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fleatfer  Service  for  facing  page  **5  — 


SHOWN  ACTUAL  SIZE 


FEATURES  SO 

UNIQUE  AND 
OF  SUCH 

SUPERIOR 
COMMERCIAL- 
GRADE 
QUALrTY, 
THAT. . . 


AZOEN 


PWR  i  VOL 


fee  J  n* 

0      **'        \$> 


M  MODE 


MHi 


10  0  fc 


SOL 


STEP  SCAN  TONE 


OFF 


QiOiD  Q 


!  jrilEHdi'o 


1 


•  8  MHZ  COVERAGE,  CAP/MARS  BUILT  IN:  142  000  149  995 
MHz  m  selectable  steps  of  5  or  TO  kHz  COMPARE! 

•  TINY  SIZE:  Only  2"  H  x  5  5"  W  x  6  8"  D'  COMPARE! 

•  MICROCOMPUTER  CONTROL:  At  Ihe  forefront  of  technology' 

-  UP  TO  8  NON-STANDARD  SPLITS:  Ultimate  versatility  for 
CAP/MARS  COMPARE1 

-  16-CH ANNEL  MEMORY  IN  TWO  8-CHANNEL  BANKS:  Retains 
frequency  and  standard  offset 

•  DUAL  MEMORY  SCAN:  Scan  memory  banks  either  separately 
or  together.  COMPARE! 

•  TWO  RANGES  OF  PROGRAMMABLE  BAND  SCANNING: 
Limits  are  quickly  reset  Scan  the  two  segments  either  separately 
or  together  COMPARE? 

•  FREE  AND  VACANT  SCAN  MODES:  Free  scanning  stops  5 
seconds  on  a  busy  channel  Vacant  scanning  stops  on  unoccupied 
frequencies. 

•  DISCRIMINATOR  SCAN  CENTERING  (AZDEN  EXCLUSIVE 
PATENT):  Aiways  slops  on  frequency 

•  TWO  PRIORITY  MEMORIES:  Either  may  be  instantly  recalled  at 
anytime  COMPARE! 

•  NICAD  MEMORY  BACKUP:  Never  lose  the  programmed  channels! 

•  FREQUENCY  REVERSE:  The  touch  Of  a  single  button  inverts 
the  transmit  and  recerve  frequencies,  no  matter  what  the  oflset. 

•  ILLUMINATED  KEYBOARD  WITH  ACQUISITION  TONE: 
Unparafleled  ease  of  operation 

•  BRIGHT  GREEN  LED  FREQUENCY  DISPLAY:  Easily  visible, 


even  in  direct  sunlight 

•  DIGITAL  S/RF  METER:  Shows  incoming  signal  strength  and 
relative  output 

-  BUSY-CHANNEL  AND  TRANSMIT  INDICATORS:  Bright  LEOs 
show  when  a  channel  is  busy  and  when  you  are  transmuting 

•  FULL  16-KEY  TOUCHTONE    PAD:  Keyboard  functions  as 
autopatch  when  transmitting. 

•  PL  TONE:  Optional  PL  tone  unit  allows  access  to  PL  repeaters 
Devtation  and  tone  frequency  are  fully  adjustable, 

•  TRUE  Fll:  Not  phase  modulalion  Unsurpassed  intelligibility  and 
fidelity 

•  25  WATTS  OUTPUT:  Also  5  watts  low  power  for  short-range 
communication  and  battery  conservation  (Transmitter  power 
is  fully  adjustable) 

•  SUPERIOR  RECEIVER:  Sensitivity  is  0.2  uV  for  20-dB  quieting 
Audio  circuits  are  designed  to  rigorous  specifications  for  excep- 
tion a  I  performance,  second  to  none  COMPARE! 

•  REMOTE-CONTROL  MICROPHONE:  Memory  A^1  call,  up/ 
down  manual  scan,  and  memory  address  functions  may  be 
performed  without  touching  the  front  panel*  COMPARE! 

•  OTHER  FEATURES:  Dynamic  microphone,  builMn  speaker, 
mobile  mounting  bracket,  remote  speaker  jack,  and  all  cords, 
plugs,  fuses  and  hardware  are  included. 

•  ACCESSORIES:  CS-6R  6-amp  ac  power  supply,  CS-AS  remote 
speaker,  and  Communications  Specialists  SS-32  PL  tone  module, 

•  ONE-YEAR  LIMITED  WARRANTY! 


XCLUSfVE  DISTRIBUTOR 

AMATEUR-WHOLESALE  ELECTRONICS  TOLL  FREE.  .800-327-3102 

8817  S  W  129th  Terrace.  Miami.  Florida  33176    Telephone  (305)  233*3631     Telex   80-3356 


MANUFACTURER 


JAPAN  PIEZO  CO,  LTD. 

M2-17  Kamirenjaku  Mitaka  Tokyo.  181  Japan 


Telex  781-2822452 
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The  Q-Master  Cavity  Filter 

A  high-Q  filter  that  uses  no  copper  and  no  silver-plating- 
just  coffee  cans  and  some  ingenious  thinking. 


A  few  months  ago,  some 
experimental  work  I 
was  doing  with  a  low-pow- 
er, home-brew  repeater  sys- 
tem required  a  sharp  filter 
to  restrict  the  bandwidth  of 
the  signal  presented  to  the 
antenna  terminals  of  the  re- 
ceiver section,  particularly 
at  the  transmitter  frequen- 
cy. Since  the  cost  and  avail- 
ability of  commercially- 
produced  cavities  were  pro- 
hibitive, I  decided  to  re- 
search the  problem  and  see 
if  1  could  make  my  own. 

Several  of  the  amateur 
publications,  engineering 
texts,  and  reference  books 
in  my  library  discussed  the 
subject  (see  reference  list  at 
end  of  article);  some  even 
gave  dimensions  and  bills 
of  materials.  Since  I  live  in  a 
somewhat  remote  part  of 
the  Pacific  Northwest, 
availability  of  many  of  the 


materials  specified  and  ma- 
chining services  required 
was  a  problem.  I  decided 
that  I  should  tackle  the 
problem  with  the  idea  of  us- 
ing only  readily-available 
parts  and  home-brew  con- 
struction  techniques  and 
see  what  could  be  done. 
This  is  the  story  of  that  ef- 
fort. 

First,  it  was  necessary  for 
me  to  determine  just  bow  a 
cavity  operates  and  what 
the  critical  conditions  were. 
Research  showed  that  the 
cavity  is  merely  a  tuned  cir- 
cuit, consisting  of  a  quarter- 
wave  stub  centered  in  an 
enclosure.  The  combina- 
tion results  in  a  well-shield- 
ed, high-Q  filter  when  in- 
serted in  series  with  the 
transmission  line.  As  with 
any  tuned  circuit,  the  circu- 
lating   currents    are    quite 


high  at  resonance,  so  losses 
must  be  kept  low  to  ensure 
high  Q,  The  losses  are  gen- 
erally the  result  of  the  resis- 
tance of  the  materials  from 
which  the  cavity  is  made. 
For  this  reason,  most  com- 
mercial units  are  made  of 
brass  or  copper  and  silver- 
plated. 

Coupling  into  and  out  of 
the  cavity  can  be  accom- 
plished by  any  of  several 
means,  but  the  most  com- 
mon is  inductive  coupling, 
whereby  small  loops  are  po- 
sitioned near  the  inner  stub 
and  act  as  transformer 
windings  in  relation  to  it. 
The  loops  are  mounted  on 
opposite  sides  of  the  stub 
so  that  there  is  minimum  di- 
rect coupling  between 
them.  Thus,  the  input  loop 
induces  the  signal  into  the 
stub  (which  is,  remember, 
part  of  a  resonant  circuit), 


and  the  stub  in  turn  induces 
the  signal  into  the  output 
loop.  Since  the  response  of 
the  resonant  circuit  is  ap- 
preciable only  at  or  near 
the  resonant  frequency,  ap- 
preciable coupling  be- 
tween the  input  and  output 
loops  occurs  only  in  that 
range,  and  we  have  a  band- 
pass filter. 

Fig.  1  shows  the  low-fre- 
quency equivalent  of  the 
cavity  filter,  using  discrete 
coils  and  a  capacitor,  and 
may  help  the  reader  to  un- 
derstand the  operation  of 
the  circuit. 

In  order  to  build  the  de- 
vice with  a  reasonable 
chance  of  success,  it  is  nec- 
essary to  identify  the  criti- 
cal areas  first.  Obviously, 
the  length  of  the  center 
stub  is  critical.  It  must  be  an 
electrical    quarter    wave- 


First  coffee  can  soldered  to  the  top  plate.  Note  the  telescop-     Overall  view  of  the  two-meter  coffee  filter.  One  can  was  left 
ing  tuning  stub,  unpainted  for  effect. 
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A  triumph  of  price 
and  performance - 
Heath's  new  HW-540Q 
Synthesized  HF  SSB 
Transceiver  kit  makes 
high  technology 
affordable.  With  more 
versatile,  far-reaching 
capabilities,  if  puts 
the  original  skill  and 
adventure  back  into 
Amateur  Radio... 


Heath  breaks  the  price  barrier 
on  sophisticated  transceivers, 
offering  the  highest  value  for  your 
hamshack  do  lar.  The  slim,  new 
HW-5400  is  a  marvel  of  kit-form 
engineering  that  performs  like  a 
dream  on  80-10  meters. 


MORE  ADVANCED  IDEAS 

Solid  state  and  broadbandedt  the 
HW-5400  incorporates  more  per- 
formance-improving features  at  a 
lower  price  than  any  comparable 
transceiver.  Its  fully  synthesized 
for  crystal  stability  and  accuracy. 
Operating  in  USBT  LSB  and  CW 
with  automatic  sideband  selec- 
tion, it  has  full  break-in  (QSK)  for 
proficient  keyers,  two  memories 
per  band,  power  supply  activation 
at  the  Transceiver,  defeatable  am- 
plifier relay,  reverse  and  over  volt- 
age protection  as  well  as  high 
VSWR  forward  power  cut-back 
circuitry  for  the  finals. 


HW-5400  Transceiver 

A  custom  microprocessor 
yields  flexible,  fingertip  control 
over  all  phases  of  T/R  operation. 

MORE  CONVENIENCE 

This  perfection-packed  kit  has 
many  benefits.  A  unique  dual- 
speed  tuning  system  can  extract 
new  QSOs  or  fly  through  a  band 
in  1  kHz  increments  with  50  Hz 
resolution!  Split-Memory  Access 
lets  you  review  and  change  the 
transmit  frequency  while  in  re- 
ceive, without  missing  a  single 
word  or  fragment  of  code.  With  Ft, 
you  can  beat  the  QRM  every  time. 
Essential  vox  and  sidetone  con- 
trols are  located  behind  the  front 
panel  nameplate.  Seven  mode 
and  function  symbols  confirm 
transceiver  status  at  a  glance. 
The  HW-5400rs  Frequency  En- 
try Keypad  option  allows  directly- 
synthesized  QSY  to  any  point  in 
the  band,  and  permits  fast  DX 


There's  more  for  the  Ham  at  Heath 


Also  see  our  state-of-the-art  SS-90QQ  Deluxe  HF  Synthesized  Transceiver 
(pictured  below),  which  can  be  control  led  by  a  computer  or  ASCII  terminal 

"Units  of  Veritechnology  Electronics  Corporation  in  the  U.S.. 
a  subsidiary  of  Zenith  Radio  Corp. 


control  when  used 
with  the  Split 
Memory  function. 
The  matching 
HWA-540O1 
Power  Supply/ 
Speaker  &  Digital 
Clock  (not  shown) 
provides  a  double- 
fused  source  of 
13.8  VDC  from  120 
or  240  VAC. 


MORE  ENJOYMENT 

Novice  or  active  pro,  the 
HW-5400  is  perfect  for  operators 
who  want  a  Transceiver  that's 
second  to  none,  plus  the  pride, 
knowledge  and  satisfaction  that 
come  from  building  it  yourself  with 
our  world  famous  step-by-step 
manuals.  You  may  find  it  to  be  the 
first  microprocessor-control  ted  rig 
with  enough  potential  to  match 
the  level  of  professionalism  in 
every  radio  amateur! 

MORE  DETAILS  IN  CATALOG 

FREE!  For  complete  details  and 

specs,  get  a  copy  of 
the  latest  Heathkit 
catalog.  Remove 
and  mail  the  coupon 
today  or  write:  Heath 
Company,  Dept, 
011-994,  Benton 
Harbor,  Ml  49022. 
Visit    your    local 

Heathkit  Electronic  Center*  for  an 

exciting  hands-on  tryout. 


i 

i 


Please  send  me  a 
FREE  Heathkil  catalog. 

Mail  to: 

Heath  Company,  Dept.  011-994 

Benton  Harbor,  Ml  49022 


303 


Name  - 


Address_ 


Heathkit 


State 


Zip 


AM-436 


length  long  and,  since  this 
dimension  is  influenced  by 
conducting  materials  near 
it,  we  must  make  it  adjust- 
able so  that  we  can  tune  it 
precisely  to  the  desired  fre- 
quency. 

Also,  we  must  minimize 
the  tosses  to  maintain  high 
Q  and  the  sharpness  of  the 
tiller.  Silver-plating  was 
out  — for  economic  as  well 
as  practical  reasons.  Previ 
ous  research  showed  that 
silver-plating  at  two-meter 
frequencies  yields  only 
marginal  improvement  — 
unless  the  plating  is  very 
heavy,  the  signal  still  pene- 
trates beyond  it  to  the  base 
metal.  Several  articles  on 
homemade  cavities  report- 
ed using  brass  or  copper 
with  apparently  satisfac- 
tory results. 

Another  way  to  reduce 
the  tosses  when  the  housing 
of  the  device  is  a  relatively 
high  resistance  material  is 
to  increase  the  spacing  be- 
tween the  stub  and  the 
housing,  thus  reducing  the 
magnitude  of  the  induced 
currents  and  hence  the 
losses;  however,  the  imped- 
ance of  the  circuit  is  also 
dependent  upon  these  di- 
mensions. The  question, 
then,  was  how  to  ensure  a 
proper  impedance  match 
into  and  out  of  the  complet- 
ed cavity  filter.  None  of  the 
references  available  cov- 
ered this  point;  they  only 
gave  dimensions  that  had 
been  used  and  worked,  but 
did  not  back  them  up  with 
theory  so  that  the  effects  of 
variations  could  be  deter* 
mined 

A  little  more  thought  pro- 
vided the  answer,  though,  It 
the  input  and  output  cou- 
pling loops  were  made 
identical  and  mounted  so 
that  the  relationship  of 
each  to  the  stub  was  identi- 
cal to  the  other,  the  prob- 
lem would  be  solved  with- 
out even  knowing  what  the 
stub/cavity  combination 
impedance  was.  It  would  be 
like  two  identical  trans- 
formers connected  back  to 
back  — the  load  impedance 
would   be   transformed   to 
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Fig.  1.  Equivalent  circuit  of 
cavity  filter. 

whatever  the  stub/cavity 
combination  required  and 
then  back  down  to  the 
same   impedance   level    in 

the  other  coupling  loop. 

With  this  encouraging 
reasoning,  construction  was 
begun  A  source  of  brass 
tubing,  of  thin  wall  but 
fluite  rigid,  was  found  at  the 
local  hobby  shop.  It  comes 
in  varying  diameters  and 
12*  (30.48-cm)  lengths  and 
is  not  expensive  in  the 
quantities  required.  I  used  a 
1  "(2, 54-cmHiiameter  length 
for  the  upper  section  of  the 
stub,  and  a  %  "(1  91-cmWi 
ameter  length  for  the  lower 
section,  so  that  they  could 
telescope  together,  allow- 
ing the  length  of  the  com- 
pleted stub  to  be  varied  as 
required. 

Since  circulating  cur- 
rents in  any  resonant  circuit 
can  be  quite  high,  as  men- 
tioned earlier,  it  appeared 
essential  that  the  two  sec- 
tions be  in  very  good  elec- 
trical contact  at  all  times,  I 
used  some  finger  stock 
from  the  junk  box  for  this 
purpose,  soldering  it  to  the 
bottom  of  the  upper  tube 
and  another  piece  to  the 
top  of  the  lower  one.  In  this 
manner,  when  the  two  were 
telescoped  together,  we  not 
only  had  good  electrical 
connection,  but  also  the 
smaller  tube  was  held 
centered  in  the  larger  The 
brass  tubing  used,  however, 
is  sufficiently  "springy" 
that  the  finger  stock  is  not 
necessary.  You  can  simply 
saw  a  number  of  narrow 
slits  in  the  ends  of  the  tub- 
ing and  form  the  fingers 
from  the  resulting  tabs,  It  is 
a  good  idea  to  deburr  the 
fingers  thus  formed  with 
steel  wool  and  to  form 
slight  "hooks"  in  them  so 
that  the  contact  is  not 
made  by  sharp  corners  that 


THREADED  ROD 


UPPEW  STUB  TUBING 


COWTACT   FINGERS  ALL  AROUND 


Fig,  2.  Details  of  tuning  stub  construction. 


might  bind  and  hinder  ad- 
justment. Fig.  2  shows  both 
the  upper  and  lower  stub 
assemblies  in  greater  detail, 
including  the  homemade 
finger  contacts. 

Adjustment  of  the  length 
of  the  assembled  stub  is  ac- 
complished by  means  of  a 
threaded  rod  from  the  local 
hardware  store,  I  chose  a 
Va  -20  size.  It  is  secured  to 
the  bottom  of  the  inner  stub 
section  by  means  of  a  brass 
plumbing  fitting  I  chose 
one  just  slightly  larger  than 
the  inside  diameter  of  the 
stub  tubing;  I  ground  and 
filed  it  down  to  a  snug  fit 
and  used  it  as  the  plug 
shown  in  the  drawing  It  is 
soldered  to  the  stub  and  a 
nut,  threaded  over  the  end 
of  the  shaft,  is  soldered  to 
itP  thus  ensuring  that  the 
threaded  shaft  is  fairly  well 
centered  in  the  stub  for 
smooth  operation  when 
tuning.  Any  of  several  stan- 
dard brass  plumbing  fit* 
tings,  such  as  adaptors  to 
couple  one  size  of  pipe  to 
another,  will  be  satisfac- 
tory. Note  that  the  threaded 
rod  is  soldered  to  the  plug 
and  the  nut  so  that  it  may 
turn  in  relation  to  them 


A  top  plate  for  the  cavity 
was  made  from  some  1/16" 
(0.64-cm)-thick  copper  plate 
I  had  on  hand.  Any  material 
could  be  used  that  is  a  good 
conductor,  but  brass,  cop- 
per, or  aluminum  would  be 
best.  The  latter,  however, 
would  require  different 
(and  probably  difficult) 
methods  for  making  me- 
chanical and  electrical  con- 
nections to  it;  the  copper  or 
brass  stock  allows  soldering 
them  directly  to  it 

A  clearance  hole  for  the 
threaded  rod  was  drilled  in 
the  center  of  the  top  plate 
and  a  suitably-sized  nut  sol- 
dered over  it  The  two  sec- 
tions of  the  stub  were  as- 
sembled and  the  threaded 
rod  screwed  into  that  nut. 
The  upper  tube  of  the  stub 
assembly  was  then  soldered 
to  the  top  plate,  centered  as 
closely  as  I  could  manage. 

A  note  here  about  solder- 
ing these  pieces  together: 
Trying  to  accomplish  this 
task  with  a  torch  or  large 
soldering  iron  proved  diffi- 
cult. Either  I  couldn't  heat 
the  entire  assembly  enough 
to  get  a  good  solder  con- 
nection or  it  was  heated  so 
much  that   previously   sol- 
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Fig.  3,  Top  plate  assembly. 
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RF  AMPLIFIERS 

2  METERS-ALL  MODE 

B23  2Win=30Wout 
(useable  in:  100  mW-5W) 

B1Q8  10W  in  =80W  out    /  $179.95 
(1W  =  15W,  2W=30W}  K>4  preamp 

,016  10W  in  =  160W  oJt  $279.95 
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220  MHz  ALL  MODE 

C106  10W  in  =60W  out       $199.95 
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C1012  10Win  =  120Wout  $289.95 
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REMOTE  CONTROL  $$4.95 

Duplicates  all  switches.  18*  cabl 

T 

Available  at  local  dealers  throughout  the  world. 


WATT/SWR  METERS 

•  peak  or  average  reading 

•  direct  SWR  reading 
MP-1  (MF)  1.8-30  MHz 
MP-2  (UHF)  50-200  MHz 

\  $119.95 

430-450  MHz  ALL  MODE 

D24  2W  in\=40W  out    $199.95 
(1W  =25W)\ 
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(1W-25W.  2W= SOW)  $319.95 
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dered  parts  came  loose. 
The  solution  was  to  preheat 
the  material  in  the  kitchen 
oven  to  some  temperature 
below  the  softening  point 
of  the  solder;  then  a  rela- 
tively small  iron  could  be 
used  to  attach  new  pieces, 
without  heating  the  sur- 
rounding area  sufficiently 
to  loosen  previously-made 
joints. 

The  coupling  loops  were 
formed       from       1/16" 
(0.64-cm)  brass  tubing  from 
the    same    hobby    shop 
source.  They  are  formed  to 
be  1  Va  "  (3.1 8  cm)  wide  over- 
ail  by  VA"  (3.81  cm)  high, 
with  extra  material  on  the 
inner    leg    to    protrude 
through   the  top  plate,  al- 
lowing  for    connection    to 
the  outside  world.  The  off- 
set  shown    in   the   accom- 
panying drawings  was  used 
to    provide    clearance    be- 
tween the  loop  and  stub  ad- 
justment   screw    as    they 
came  through  the  top  plate 
and  is  Vi  *  (1 .27  cm)  in  sjze.  I 
used  a  Teflon1M  bushing,  as 
shown  in  Fig.  3,  to  insulate 
the  inner  end  of  each  loop 
where  it  passed  through  the 
top  plate,  but  if  not  avail- 
able, one  could   be  fash- 
ioned   from    almost   any 
scrap  plastic.  Be  very  care- 
ful that  each  loop  is  identi- 
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Close-up  of  the  tuning  stub,  coupling  hops,  and  shunt 
capacitor. 


cal  to  the  other  and  that 
both  are  mounted  in  an 
identical  manner  so  that 
the  impedance  transforma- 
tion for  each  is  correct,  as 
mentioned  earlier. 

The  two  loops  were  sol- 
dered to  the  top  plate,  posi- 
tioned so  that  their  inner 
side  cleared  the  stub  by  Va  " 
(0.64  cm),  as  shown  in  Fig.  3. 
It  will  be  easier  to  position 
them  accurately  if  a  hole  is 
drilled  in  the  top  plate 
where  the  outer  leg  of  the 
loops  should  go  and  then 
the  loops  are  soldered  in 
these  holes. 

Next,  I  was  faced  with 
the  problem  of  finding  a 
suitable  outer  housing  for 
the  cavity.  The  construc- 
tion articles  in  the  refer- 
ences available  included 
one  calling  for  a  4  "(10.1 6- 
cm}-diameter  copper  pipe 
for  this  material,  22 Vi" 
(57,1 5  cm)  long.  Such  pipe  is 
not  readily  available  in  my 
area  and  has  to  be  ordered 
from  some  distance  away. 
Also,  it  is  available  only  in 
much  greater  lengths  than 
required  and  is  relatively 
expensive,  I  decided  to  find 
an  alternative. 


COUNTER 


Fig.  4.  Cutaway  view,  assem- 
bled cavity  filler.  The  trim- 
mer  capacitor  used  to  insert 
a  notch  in  the  response 
curve  is  included, 
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A  search  of  the  local 
hardware  stores  yielded 
nothing  that  would  be  ade- 
quate. Then,  one  day  while 
doing  my  grocery  shopping, 
I  noticed  that  some  brands 
of  coffee  came  in  one- 
pound  cans  that  appeared 
to  be  about  the  desired  di- 
ameter! Eureka!  Remember 
the  "beer-can"  antennas  of 
some  years  back?  I  had 
found  my  source  of 
material  for  the  cavity.  The 
only  question  was  if  the  tin- 
plated  steel  cans  would 
have  too  much  loss  to  be 
usable.  I  decided  to  try  and 
see, 

I  wanted  new  cans  that 
weren't  corroded  or  dented; 
this  meant  stocking  up  on 
quite  a  bit  of  coffee.  I  de- 
cided to  try  four  cans,  giv- 
ing an  overall  length  of  22 " 
(55.88  cm).  After  storing  the 
fresh  coffee  in  everything  I 
could  find  in  the  kitchen,  I 
proceeded  to  cut  both  ends 
out  of  three  of  the  cans  and 
leave  the  bottom  in  the 
other.  They  were  soldered 
end-to-end,  and  then  the 
open  end  was  soldered  to 
the  underside  of  the  top 
plate,  centered  on  the  stub. 


ATTEN. 


RECEIVER 


-CAVITY 
FILTER 


■  ■ 

Fig.  5,  Jest  setup  for  tuning  and  evaluating  the  cavity  filter. 


The  addition  of  a  small 
aluminum  box  to  the  out- 
side of  the  top  plate  and 
mounting  two  BNC  connec- 
tors on  its  ends  allowed 
connection  to  be  made  to 
the  ends  of  the  coupling 
loops.  Adding  a  second  nut 
to  the  threaded  shaft  to  al- 
low it  to  be  locked  in  place 
after  tuning  and  a  knob  to 
the  top  of  the  threaded 
shaft  to  make  it  easier  to 
adjust  completed  the  job.  I 
had  a  cavity  filter,  but 
would  it  work? 

Fig.  4  shows  a  cutaway 
view  of  the  entire  assembly 
and  may  be  of  use  to  those 
desiring  to  build  their  own 
cavity  filter. 

Tuning  the  filter  and 
evaluating  its  performance 
showed  promise  of  being  a 
problem  without  the  avail- 
ability of  a  well-equipped 
laboratory,  I  had  an  old 
VHF  signal  generator  and  a 
frequency  counter  avail- 
able; that  combination 
would  serve  as  an  adequate 
source  with  precise  fre- 
quency calibration.  The  sig- 
nal generator  had  an  output 
meter  so  I  could  keep  the 
input  signal  constant,  and 
valid  measurements  could 
thus  be  made.  But  I  needed 
a  detector  to  permit  mea- 
surement of  the  output  of 
the  filter.  If  the  attenuation 
of  the  filter  was  anywhere 
near  as  great  as  it  should  ber 
I  would  be  trying  to  mea- 
sure signal  levels  far  below 
those  readable  on  a  VTVM 
with  an  rf  probe. 

Finally,  I  borrowed  a 
technique  used  by  hidden 
transmitter  hunters— I  used 
a  two-meter  receiver  with 
an  S-meter  and  a  calibrated 
step  attenuator  between  it 
and  the  filter  to  keep  the 
signal  out  of  the  limiting 
range  of  the  receiver.  Fig.  5 
shows  the  test  setup.  With 
this  arrangement,  I  was  able 
to  make  measurements  of 
sufficient  accuracy  to  tune 
the  filter  and  to  gain  a  rea- 
sonable   feel    for    how    it 

worked. 

Actual  tuning  proved  un- 
expectedly easy.  Adjust  the 
threaded  rod  for  maximum 


The  inside  story  on  TEN-TECs  CORSAIR. 


All  solid-state  broadband  design 

All  9  HF  bands- 160- 

10M.  All  bands  ready  to  — 

go. 

Full  output  at  100% 
duty  cycle,  all  bands, 
any  mode,  even  RTTY 
and  SSTV  200  W.  input 

Triple  Conversion 
Receiver  with 
switchable  RF 
Preamp,  for  sensitiv- 
ity of  0.25  mV  on  all 
bands  with  dynamic 
range  of  90  dB  or 
better.  3rd  order 
intercept  + 15 
dBm. 

Variable 
Bandwidth 
plus  Pass- 
band 
Tuning, 
Narrow  the 
bandwidth 
or  move  the 
passband 
anywhere  in 
2,4  kHz 
bandwidth 
Standard  12  pole 
filter;  optional 
filter  converts  to  16 
pole  performance. 

Dual-range, 
triple-mode, 
Offset  Tuning 

receiver, 
transmitter,  or 
both-  tl  kHz 
or  ±4  kHz. 

Variable 
Notch 
Filter- 
adjustable 
frequency,  better 
than  50  dB  depth. 

Speech  Processor— 

clipper/compressor 
design  with  up  to 
10  dB  processing. 

Fast/Slow  AGCto 
suit  conditions. 

Adjustable  ALC  for 

maximum  power 
without  distortion. 

WWV  Reception 

10  MHz  band 

Headphone  Attenuator 

to  enhance  signal-to- 
noise  ratio. 

Variable  Threshold 
Noise  Blanker 


5- Function  Metei —  monitors 

collector  current,  processor 

level,  peak  forward  power 

on  voice  and  cw.  SWR. 

and  signal  strength. 

LED  Status  Indicators 

show  when  RF  amp.  is 
on.  Processor  on, 
ALC,  and  Offset 

6-Dlgit  Readout= 

with  LSI  true 

frequency  counter 

accurate  on  both 

sidebands. 

Electret  Polarizing 
Voltage  at  Mic 
Jack. 

Full  or  Semi 
Break-in  for  cw 

CW  Signal 
Spotter- 
easier  to 
use,  just 
match 
tones 
instead  of 
zerobeat. 

High  Articula- 
tion Keying— 
3.5  msec  rise- 
decay  time. 

Complete 
Interfacing  for 
accessories- 
separate  rec  ant, 
QSK  linear, 
separate  VFOf 
keyer,  speaker, 
ant,  relay, 
RTTYt  Phone 
Patch, 
remote  band 
switching. 

Less  than  2% 
audio  distortion- 
compression 
,  loaded  bottom 

mounted  speaker. 
13V  dc  design— for 
easy  mobile 
operation  . 

Made  in  the  USA— 
fully  warranted  for  1 
year,  final  transistors 
for  5  years,  pro  rata. 
Backed  by  reliable 
American  service. 

Full  accessory  line: 

Remote  VFO,  Power 

Supplies,  Microphones, 

Keyerst  Antennas  and 

Tuners,  SSB  and  CW 

Filters. 


CORSAIR— a  new  level  of  achievement  in  amateur  radio 
design,  with  every  feature  for  effortless,  effective  operation. 
Try  CORSAIR  at  your  TEN-TEC  dealer—  you'll  discover 
what  easy  operating  is  all  about  And  what  a  remarkable 
value  CORSAIR  represents. 


See  your  TEN* TEC  dealer  or  write  for  full  information. 


inn 


TEN -TEC  ,  INC. 

5EV4ERVIILC    TENNESSEE  37167 
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output  at  the  frequency  de- 
sired Results  indicated  that 
the  response  was  similar  to 
that  shown  in  Fig,  6;  I  had  a 
filter.  But  it  wasn't  sharp 
enough  tor  my  needs— I 
needed  (or  at  least  wanted) 
additional  attenuation  at 
the  repeater's  transmitter 
frequency,  600  kHz  above 
the  receiver's  frequency, 
Something  else  was 
needed. 

Let's  go  back  to  theory 
for  a  minute.  At  resonance, 
the  inductive  reactance  is 
exactly  equal  to  the  capaci- 
tive  reactance  of  the  circuit 
and  each  cancels  out  the 
other;  that's  the  very  def  mi- 
Hon  of  resonance.  At  fre- 
quencies below  resonance, 
the  inductive  reactance  is 
smaller  than  the  capacitive 
reactance;  hence,  the  over- 
all result  is  a  circuit  that 
looks  like  a  capacitor. 
Above  resonance,  the  re- 
verse  is  true,  and  the  circuit 
appears  to  be  an  inductor. 
Since  my  transmitter  fre- 
quency was  above  the  re- 
ceiver (filter)  frequency,  the 
filter  would  look  like  a 
small  inductor  there.  If  I 
put  a  small  value  of  capaci- 
tance in  parallel  with  the  fil- 
ter, it  should  be  possible  to 

make  it  resonate  with  this 
apparent  inductance,  hope- 
fully at  the  frequency  of  the 
(undesired)  transmitter  out- 
put. This  would,  in  effect, 
form  a  parallel  resonant 
trap  in  series  with  the  re- 
ceiver input,  just  as  the 
traps  in  many  multiband  an- 
tennas  are  formed.  The  re- 
sults should  be  similar. 

[  used  a  2-15-pF  air  trim- 
mer. By  alternately  tuning 
the  threaded  rod  for  maxi- 
mum output  at  the  receiver 
frequency  and  the  trimmer 
for  minimum  output  at  the 
transmitter  frequency,  I 
was  able  to  achieve  results 
similar  to  those  shown  in 
Fig.  7,  The  peak  of  the  re- 
sponse fell  at  the  desired  re- 
ceiver input  frequency, 
while  the  notch  in  the  re- 
sponse curve  fell  at  the 
transmitter  output  frequen- 
cy. The  difference  between 
the  two  measured  on  the  or- 


Detail  showing  top  plate,  coupling  loops,  and  upper  por- 
tion of  tuning  stub.  Stub  in  this  version  was  soldered  to  a 
threaded  fitting  which  in  turn  was  fastened  in  a  hole  in  the 
top  p/afe 


der  of  16  to  18  dB  and,  be- 
cause of  suspected  leakage 
around  the  cavity,  is  prob- 
ably greater.  Since  some 
references  claimed  that  the 
maximum  rejection  for 
such  a  cavity  is  about  20 
dB,  I  wasn't  doing  too  bad- 
h  I  couldn't  measure  the 
insertion  loss  accurately, 
but  it  appears  to  be  about 
l  5  dB.  which  is  entirely  sat- 
isfactory and  near  the  val- 
ues quoted  for  commercial- 
ly available  cavities. 


Subsequent  investigation 
revealed  that  at  the  higher 
end  of  the  tuning  range,  the 
Q  appeared  to  be  substan- 
tially higher,  as  evidenced 
by  a  sharper  filter  response. 
This  is  probably  due  to  the 
fact  that  the  distance  be- 
tween the  center  stub  and 
the  inside  of  the  cavity  is 
larger  {in  terms  of  a  wave- 
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length),  so  losses  are  re- 
duced; also,  the  end  of  the 
stub  is  further  from  the  bot- 
tom of  the  cavity,  also  re- 
ducing losses.  If  I  were 
planning  to  build  another 
of  these  filters,  I  would  try 
the  larger  2-pound  coffee 
cans  and  use  five  rather 
than  four  of  them 

It  has  been  many  months 
since  I  built  this  filter.  Re- 
checking  its  tuning  and  re- 
sponse curve  indicates  no 
change,  even  though  I  live 
in  a  high  humidity  area  and 
some  corrosion  was  expect- 
ed; apparently  it  is  tight 
enough  that  this  will  be  no 
problem.  I  have  detected 
no  noticeable  shift  in  its  pa- 
rameters due  to  tempera 
ture  excursions,  although  I 
have  not  subjected  it  to 
wide  extremes 
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I 
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1 

\ 

Fig.  6.  Shape  oi  the  response 
curve  of  the  cavity  filter 
without  shunt  trimmer. 


Fig.  7.  Shape  of  the  re- 
sponse curve  of  the  cavity 
fitter  with  shunt  capacitor 
included. 


The  proof  of  the  pud- 
ding is  in  the  eating,  they 
say,  and  the  proof  of  this 
filter  is  in  the  system  it  was 
intended  for  Without  the 
filter,  the  very  poor  receiv- 
er I  had  responded  to  a 
10-Watt  signal  anywhere  in 
the  two-meter  band  when 
the  source  was  a  few  feet 
away  from  it;  with  the 
filter  inserted  between  the 
antenna  and  receiver,  an 
80-Watt  signal,  at  the  same 
distance,  has  no  effect  un- 
til it  is  within  about  30  kHz 
of  the  receiver  frequen- 
cy—the bandwidth  of  the 
filter  included  in  the 
receiver's  first  i-f. 

So  what  have  we 
learned?  It  is  possible,  even 
easy,  to  make  a  cavity  for 
your  own  use.  It  isn't  expen- 
sive. Home  tools  and  build- 
ing techniques  are  more 
than  adequate.  Readily- 
available  components  can 
be  used,  and  most  dimen- 
sions are  not  at  all  critical 
It  is  not  difficult  to  tune  up, 
and  readily  available  equip* 
ment  can  be  used 

We  don't  have  to  pay  a 
fortune  for  commercial 
cavity  filters  or  duplexers 
for  low-power  use.  While  it 
may  be  advisable  to  do  so 
for  wide-coverage,  heavily- 
used  machines,  we  can 
quite  easily  use  these  for 
low-power,  local-coverage 
machines.  By  substituting  a 
small  inductor  for  the  trim- 
mer capacitor,  the  notch 
can  be  moved  to  the  low 
side  of  the  response  curve 
so  several  cavities  can  be 
connected  together  to  form 
a  duplexer;  although  adjust- 
ing the  inductor  would  be 
more  difficult  than  the  trim- 
mer, it  can  be  done.  Maybe 
now  we  can  see  more  of 
these  low-power,  local- 
coverage  machines,  reduc* 
ing  the  load  on  the  wide- 
coverage  systems  ■ 

References: 

The  Radio  Amateur's  VHF  Man- 
ual, 3rd  Edition,  ARRL 
VHF-UHF  Manual  3rd  Edition, 
RSGB. 

Electronics  Engineers"  Hand- 
book, 2nd  Edition,  Fink  and 
Christiansen,  McGraw-Hill, 
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WORLD  TIME 
WATCHES 

the  newest  and  best  watches 
for  hams  from  ACI 


5  modes  plus 
hourly  chime 

dual  time 

shows  GMT  & 

local  time 


12/24  hour  time 


5  year  lithium 
battery 


ACI's  new  HAM-tl's  functions  Include  local 
time,  a  second  time  zone  for  GMT,  count- 
up  ond  count  down  stopwatches,  alarm, 
hourly  chime,  ond  high  brightness 
backlight  The  special  tfi-lunctlon  display 
shows  a  two-alpha  day  of  Ihe  week, 
digitiat  day-month,  and  srx  digit  time  in 
Ifte  main  display.  The  second  time  zone 
display  shows  mode  CT2).  four  digit  local 
rime  and  six  digit  GMT  (or  any  other  time 
zone),  ft's  ideal  for  contests  and  logkeeplng. 
The  HAM-II,  like  Its  predecessor  the  HAM  I, 
It  built  rugged  to  last  with  a  scratch  resistant 
mineral  glass  crystal  The  HAM-II  case  Is 
polycarbonate,  water  resistant  to  2,4  ATM, 
and  the  polyurethane  band  remains  flexible 
even  at  very  low  temperatures 


4  modes  plus 
hourly  chime 

independent 
analog/digital 

12/24  hour  time 


ACTs  HAM-HI  breaks  the  ancrdigi  price 
barrier  with  a  rugged  and  functional,  yel 
handsome  watch  for  hams.  It  combines 
Independently  functioning  analog  and 
digital  timepieces,  bath  wilh  quartz 
crystal  accuracy.  While  the  analog 
section  is  on  local  time,  the  digital  section 
can  display  your  choice  of  month-date- 
day,  six  digit  time  (Ideal  for  GMT1  with  a 
12J24  hour  option,  alarm  time,  or  six  digit 
chronograph  The  HAM-lll  Is  built  rugged 
with  a  scratch  resistant  crystal,  die  cast 
case,  stainless  steel  bandT  and  German 
time  movement.  The  HAM-lll  is  water  resistant 
to  2.4  aim,  ttfs  available  wifh  a  whit©  face 
and  stainless  band,  or  goldtone  face  and 
stainless  go! dt one  band. 

SPECIAL  OFFER 

buy  a  HAM-li  and  a  HAM-lll  and  get 
a  10%  discounl  off  the  HAM-lll 

HAM-II $22.95    HAM-lll S49.95 

HAM-lllistainless-gold, , . . . $59.95 

add  $3.00  per  order  for  shipping  and 
handling.  CA.  residents  ad  6Vi%  sales  tax. 
VISA.  M/C  accepted. 


aci 


To  order,  call  or  write: 

Advanced  Communications  inn 

2411  Lincoln  Avenue 

Belmont,  CA.  94002 

l*'*4fi  (415)  595-3949 


i  'i'fli'wHi!  i ! 


M8k 


WHY  SETTLE  FOR  HALF  THE  BAND? 

Enjoy  super-gain,    low  VSWR,   and   FULL  COVERAGE,    144 

through  148  MHz,  with  less  weight  and  windload  Dual-driven 
elements,  balanced  feed  for  a  better  match  and  clean  pattern. 


Bandwidth; 


144-148  MHz 


Balun: 


2KW  4:1 


Gain: 


15.5  dBd 


2V   S/V/V 


VSWR: 


1-2:1  &  less 


Beam  wsdth 


28' 


Winding     1  fi  sn  ft 


CIRCULAR  POLARIZED  For 
the  Phase  IIIB  satellite  and 
terrestrial  DX,  ATV,  and  FM. 
Minimizes  multipath  and  flut- 
ter fading.  Rugged  sym- 
metrical construction. 


■.■ .-.- 


Bandwidth: 


420-450  MHz 


Gain: 


l2dBdc 


VSWR: 


1.5:1  &  less 


F/B 


20  dB 


420-450-1 8C 


Baluns:        2KW,  4:1  (2) 


Wind  load:    .5  sq  ft 


IDEAL  for  point-to-point  and 
repeater  control.  Rear- 
mounted,  vertically  polariz- 
ed, compact.  Continuous 
coverage,  420-470  MHz. 
Direct  coax  feed  suitable  for 
most  installations. 


420-470-6 


Bandwidth 


420-470  MHz 


Gain 


BdBd 


VSWR; 


1.2:1  &  less 


Boom: 


271"  0.D 


Beam  width: 


60c 


Weight:        1.2  lbs 


F/B: 


20  dB,  min 


SEE  YOUR  KLM  DEALER: 

KLM  Electronics,  Inc.  P.O.  Box  816,  Morgan  Hill,  CA  95037 
(408)  779-7363 


'SflV  Ust  of  Adverttsers  qd  page  114 
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Food  for  thought. 

Our  new  Universal  Tone  Encoder  lends  its  versatility 
to  all  tastes.  The  menu  includes  all  CTCSS,  as  well 
as  Burst  Tones,  Touch  Tones,  and  Test  Tones.  No 
counter  or  test  equipment  required  to  set  frequency- 
just  dial  it  in.  While  traveling,  use  it  on  your  Amateur 
transceiver  to  access  tone  operated  systems,  or  in 
your  service  van  to  check  out  your  customers"  re- 
peaters; also,  as  a  piece  of  test  equipment  to  modulate 
your  Service  Monitor  or  signal  generator  It  can  even 
operate  off  an  internal  nine  volt  battery,  and  is  available 
for  one  day  delivery,  backed  by  our  one  year  warranty. 


•  All  tones  in  Group  A  and  Group  B  are  included, 

•  Output  level  flat  to  within  L5db  over  entire  range  selected 

•  Separate  level  adjust  pots  and  output  connections  for  each 
tone  Group. 

•  Immune  to  RF 

•  Powered  by  6-30 vdc,  unregulated  at  8  ma. 

•  Low  impedance,  low  distortion,  adjustable  sine  wave 
output,  5v  peak-to-peak 

•  Instant  start-up. 

■  Off  position  for  no  tone  output. 

•  Reverse  polarity  protection  built-in. 


Group  A 

67.0  XZ 

91.5  ZZ 

LI8.8  2B 

156.7  5A 

71.9  XA 

94.8  ZA 

123.0  3Z 

L62.2  5B 

74.4  WA 

91 A  ZB 

127.3  3  A 

L67.9  6Z 

77  0  XB 

100.0  IZ 

131.8  3B 

173.8  6A 

79J  SP 

J03.5  IA 

136.5  42 

179,9  66 

82.5  YZ 

107.2  IB 

141. 34A 

186.2  7Z 

85.4  YA 

IJ0.9  2Z 

146.2  4B 

192. 8  7A 

88.5  YB 

I14.8  2A 

i 

15L4  5Z 

203.5  MI 

•  Frequency  accuracy,  ±  .  1  Hz  maximum  -  40°C  to  +  85°C 

•  Frequencies  to  250  Hz  available  on  special  order 

•  Continuous  tone 

Group  B 


TEST-TONES: 

TOUCHSTONES; 

BURST  TONES: 

600 

697     1 209 

1600     1850     2150     2400 

1000 

770     1 336 

1650     1900     2200     2450 

1500 

852     1477 

1700     L950     2250     2500 

2175 

941      1633 

1750     2000     2300    2550 

2805 

1800     2100     2350 

•  Frequency  accuracy,  ±  1  Hz  maximum  -  40°C  to  +  85°C 

•  Tone  length  approximately  300  ms.  May  be  [engthened, 
shortened  or  eliminated  by  changing  value  of  resistor 

Model  TE-64  $79.95 


COMMUNICATIONS  SPECIALISTS 

426  West  Tafi  Avenue,  Orange,  California  92667 
(800)  854-0547/  California:  (714)  998-302  J 
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Great  Minds  Think  Alike. 


Hertz,  .  .  Marconi .  .  .  Armstrong .  ,  .  they  all  would  have  read  73.  Why? 

Great  pioneers  get  their  ideas  from  great  pioneering  articles,  Armstrong  read  detailed 
accounts  of  Marconi's  Cornwall  to  St.  Johns  transmission.  Marconi  was  inspired  by  an 
article  about  the  experiments  of  the  late  Heinrich  Hertz.  And  Hertz  was  guided  in 
his  experiments  by  the  theories  of  the  English  mathematician  Maxwell.     ^^^^^ 

Throughout  its  22-year  history,  73  has  been  a  leader  in  the  field  of  ra- 


73 


dio  communications,  publishing  more  articles  that  helped  to  pioneer 
new  areas  of  amateur  radio  than  any  other  ham  magazine.  Articles 
on  single  sideband,  solid  state,  repeaters,  narrow  band 
communications*  satellites .  *  >  the  list  goes  on  and  on. 

Today,  the  spirit  of  the  pioneer  lives  on  in  each 
and  every  issue  of  73. 

You  need  73, 

You  need  it  to  keep  up  with  the  latest  radio 
news.  You  need  it  to  stay  abreast  of  the  most 
recent  technological  developments.  You  need 
it  to  find  out  what  your  future  rig  will  be  like, 
and  how  you  can  modify  your  present  rig  to 
get  more  out  of  it,  and  what  the  word  is  on  the 
latest  gear,  contests,  DX  ,     ,  You  need  73  to 
help  you  be  the  best  ham  you  can  be. 

And  who  knows?  Maybe  the  pioneering  arti- 
cles in  73  will  inspire  you  to  heights  you  never 
thought  you  could  achieve .  -  .  right  up  there 
with  Hertz,  Marconi,  and  Armstrong. 
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WAYNE  GREEN  BOOKS 


by  George  Young  and  Peter  Stark 

Makes  learning  electronic*  fun  and  easy.  First  published  as  a  series  in  Kilobaud  Microcomputing,  the 
book  combines  the  learning  of  esiential  theory  with  practical,  hands-on  experience.  The  course  begins 
with  basic  electronic  projects  and  culminates  in  the  construction  of  your  own  programmable 
injcrocomputer.  The  direct  Instructional  methods  of  authors  Young  &  Stark  make  KILOBAUD 
KLASSBOOM  a  simple  way  for  you  to  acquire  a  solid  background  in  digital  electronics, 
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THE  SELECTRIC  INTERFACE  by  George  Young 

You  need  the  quality  print  that  a  daiw  wheel  printer  provides  but  the  thought  of  buying  one  makes 
tout  wallet  wilt  The  SELECTRIC1^1  INTERFACE,  a  step-by-step  guide  to  mterfacSng  an  IBM 
Selectric  10  Writer  to  vour  microeomptiler.  uill  give  yuu  that  quality  at  a  fraction  of  the  price. 
George  Y* ning,  co-author  of  Kitnhauil  Microtwmputing  magazine's  popular  "Kilobaud  KJasroonv 
series,  offers  a  low-cost  alternative  to  buying  a  daisy  wheei  printer.  The  SO-ECTR1C  INTERFACE 
includes:  step-bv- step  ii«  ructions,  tips  on  purchasing  a  used  Selectric.  information  on  various  Sekctric 
models,  including  the  2740.  2980.  and  Dura  1&4  1 ,  dmer  software  for  ZS0\  8080.  and  6502  chips,  tips 
on  interfacing  techniques.  With  TheSEIFXTTRK:  INTERFACE  and  some  background  in eketronics. 
you  can  have  a  high-iuiality,  low-cost,  letter-quality  printer.  Petals  not  included. 
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LICENSE  STUDY  GUIDE 

By  Timothy  M.  Daniel  N8RK 

This  is  the  complete  guide  to  the  General  License.  Learning  rather  than  memorizing  is  the  secret.  This 
is  not  a  <jtu^tion-and- answer  guide  that  will  gather  dust  when  the  FCC  issues  a  new  test.  Instead,  this 
bonk  will  be  a  helpful  reference,  useful  Ions  after  a  ham  upgrades  tn  General.  Includes  up-to-date 
FCC  rules  and  an  application  form,  Order  yours  today  and  talk  tn  the  world. 

SG7358  {87  pages) $6,95 
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NOVICE  LICENSE  STUDY  GUIDE 

By  Timothy  M.  Daniel  N8RK 

Here  is  the  most  up-to-date  novice  guide  available.  It  i.s  complete  with  information  about  learning 
Morse  code,  has  the  latest  FCC  amateur  regulations  and  the  current  FCC  application  forms,  This 
guide  is  not  a  question/answer  aiefnoTteatinn  course  hut  rather  it  emphasizes  the  practical  sick'  of  ^et- 
line  a  ham  license  and  put  tine  n  station  on  the  iiir.  It  reflects  what  the  FCC  expects  a  Novice  fa  know 
without  page  after  page  of  dull  thi*nr>    The  most  current  information  still  available  at  last  year  s  price, 
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THE  NEW  WEATHER  SATELLITE  HANDBOOK    by  Dr.  Ralph  E.  Taggwt  WBSDQT 
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Here  is  the  completely  undated  and  revised  edition  of  the  best-selling  Wrathrr  Satellite  Handbook — 
containing  all  the  information  on  the  most  sophisticated  and  effective  spacecraft  now  in  orbit.  Dr. 
Taggart  has  written  this  book  to  serve  both  the  experienced  amateur  satellite  enthusiast  and  the 
newcomer.  The  book  is  an  introduction  to  satellite  watching,  providing  all  the  information  required  to 
construct  a  complete  and  highly  effective  ground  station.  Not  just  ideas,  but  solid  hardware  designs 
and  all  the  instruction  necessary  to  operate  the  equipment  are  included.  For  the  thousands  of  experi- 
menters who  are  operating  stations,  the  book  details  all  procedures  necessary  to  modify  their  equip- 
ment for  the  new  series  of  spacecraft.  Amateur  weather  satellite  activity  represents  a  unique  blend  of 
interests  encompassing  electronics,  meteorology  and  astronautics,  join  the  privileged  few  in  watching 
the  spectacle  of  earth  as  seen  from  space  on  your  own  monitoring  equipment. 

BK7383  (132  pages) , $$.95 
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FOR  TOLL-FREE  ORDERING  CALL  1-800-258-5473 
WAYNE  GREEN  BOOKS*  PETERBOROUGH  NH  03458 

Itemize  your  order  on  a  teparate  piece  of  paper  and  mail  te  Wayne  Gnsen  Boots,  Aw=  Sale*,  Petetborougii,  NH  03458.  Be  rare  to  include  check  or  detailed 
credit  card  information,  (Vfaa.  MC  or  AMEX  accepted. }  No  C  .O, D.  orders  accepted  All  orders  add  H  50  for  the  Ant  book,  postage  and  hi ndltng;  »1 .00  each 
additional  book;  $10.00  per  book  foreign  air  mail.  Please  allow  4-6  weks  after  pubUcatton  for  delivery  Questions  regarding  your  order?  Pleas*  write  to 
Cuftomer  Service  at  the  above  address, 
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Radio  Equipment 
NOT  Included 

F.O.B.  Culver  City 
(CA  Residents  add  6%  sales  tax) 


fingertips  II! 

Bring  ORGANIZATION  & 
CONVENIENCE  to  your 
HAM  Station!  Eliminate 
clutter  and  provide  lots  of 
space  for  everything  you 
need  -  Tuners,  VFO,  CW 
Keyers,  Filters,  Telephone, 
Log  Book,  Etc„, 


ANGLED  REAR  SHELF 
ALL  PARTS  FITTED 
STURDY  CONSTRUCTION 
WALNUT  or  PECAN  FINISH 

Floor  space:  39,fw  by  30trd. 
Also;  51  "w  by  3Q'fd  -  $199.50 

Dealers  Inquiries  Invited 


A  Finely  Crafted  Piece  of  Furniture 

With  a  REAL  Purpose  . . , 

Call  :  (213)  837-4870  or  Write  for  Information 

S-F  Amateur  Radio  Services     ■ 

4384  Keystone  Ave.,  Culver  City,  CA  90230 
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ANTENNA 

Achieve  1  or  2  db  gain  gver  ANY  %  wave 
two  meter  teJescopic  antenna.  The  AEA 
model  HR-i  Hot  Rod™  antenna  was 
designed  by  Dr.  DK.  Reynolds  (designer  o! 
the  isoPole)  to  deliver  maximum 
performance  for  any  hand-held  transceiver 
with  a  BNC  fitting 

The  factory-tuned  HR-1  is  20%  shorter, 
Jjghter  and  places  far  ttsa  stress  on  your 
hand-held  connector  and  case  ll  will  easily 
handle  over  25  watts  of  power,  making  H  an 
excellent  emergency  base  or  mobile 
antenna  in  the  collapsed  position  the  Hot 
Rod  antenna  will  perform  tike  a  helicai 
quarter  wave. 

The  Hot  Rod  antennas  can  be  expected  to 
make  the  same  improvement  to  hand-held 
com  muni  cat  ions  that  the  IsoPole  brand 
antennas  have  made  to  base  station 
operations.  Why  pay  more  when  tne  best 
costs  less-* 

rices  and  Specifications  subject  to 
change  without  notice  or  obligation. 

ADVANCED  ELECTRONIC  ^ 
APPLICATIONS,  INC. 

P.O.  Box  C-216G, 
Lynn  wood,  WA  98036 
(206)  775-7373 


CORPORATION 

P.O.  BOX  318  S-  COMMACK  NY  11725 

PHONE  ORDERS  WELCQME-(S16}  9*9- ?W* 
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Telex:  152571  AEA  INTL 
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Hove  You  Ever  Used 

Satellites? 

Let  the  Pathfinder 

Series 

FROM 


Computer 
Applications 


Make  It  Easy  For 
You 

Pathfinder  II 

A  Satellite  Tracking  Packogi 
For  The  Apple  II  Plus  " 


Has  a  world  AND  a  US  map  and  can 
print    BOTH    on    your    Epson    MX" 
printer     Tracks    in    real    lime    w/o 
a  dock     SYSTEM   REQUIREMENTS 
Apple  II  Plus,  48K  RAM.  DOS  3.1 

THESE  EASY  TO  USE  AND  UNDER- 
STAND PACKAGES  ENABLE  YOU  TO: 
(1)  Track  circular  orbit  satellites  in 
real  time  on  a  world  map.  (2)  Prim  all 
data  tables  on  your  printer.  (3)  Rapidly 
predict  accessible  orbits,  reference  or* 
tuts  and  all  orbits  between  your 
specified  dates.  (4)  Rapidly  compute 
AOS  Mme,  LOS  time,  time  in  range, 
maximum  elevation,  CPA  time,  and 
CPA  range,  (5)  Maintain  a  disk  resi- 
dent data  base  ol  satellite  reference 
data, 

Pathfinder  II  is  provided  on  a  DOS  3,3 
disk  and  Pathfinder  til  Is  on  a  TRSDOS 
i  3  disk.  Both  have  a  comprehensive 
users  manual 

Pathfinder  III 

A  Satellite  Tracking  Package 
For  Tha  TRS  80  Mod  III 


♦ 

♦ 

♦ 

♦ 

♦ 
♦ 


Paihlinder  III  can  track  TWO  satellites 
simultaneously!'  SYSTEM  REQUIRE- 
MENTS TRS  60  MOD  III.  4BK  RAM. 
TRSDOS  13, 

All  this  is  included  lor  only 

$34.95 

Please  add  $2  00  for  shipping  and 
handling  (California  residents  add  6% 
($2.10)  sales  tax). 

Send  Check  or  Money  Order  To; 

COMPUTER  APPLICATIONS 
362B  A  Court.  Oxnard.  CA  93033 

♦♦♦♦ ♦♦♦♦♦♦♦ 
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Calvin  R.  Grat  WSLI  M 

2Q7  Zomta 

San  Antonio  TX  7B21  i 


Push  Your  Radar  Detector 

to  the  Limit 

Without  this  simple  modification,  you  won't 
know  what  you  are  missing— until  it's  too  late. 


The  use  of  speed-detec- 
tion radar  devices  by 
law-enforcement  agencies 
as  a  means  of  enforcing 
Speed-limit  laws  is  becom- 
ing very  controversial  in  the 


United  States.  A  court  in 
Miami,  Horida  (Dade  Coun- 
ty) already  throws  out  radar 
speeding  cases  if  there  is  no 
other  data  presented.  The 
State   of    Kentucky    has   a 


court  case  pending  to  deter- 
mine the  validity  of  radar  ,is 
a  speed-law  enforcement 
tool.  If  the  courts  later  rule 
that  radar  cannot  be  used 
as  a  means  of  enforcing  the 


I 


i  ■ 


Mil 


The  author's  radar  detector  modified  to  receive  signals  from  5  to  15  GHz.  Both  receiver  and 
audio  amplifier  operate  off  9-volt  batteries  and  are  self-contained. 
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speed  laws  of  the  country, 
radar  sets  will  probably  m>i 
be  used  by  enforcement 
agencies.  The  auto  radar 
detector  thus  would  no 
longer  have  an  operational 
requirement  What  will  you 
do  with  your  radar  detector 
which  has  accompanied 
you  so  faithfully  in  your 
auto  all  these  past  years? 

Extend  Its  Usefulness 

Until  such  time  that  auto 
radar  detectors  become 
"useless/  in  the  sense  that 
they  may  not  be  needed  to 
provide  an  alerting  function 
for  you,  a  simple  modifica- 
tion to  almost  any  detector 
will  let  you  extend  your  use 
and  interest  in  a  radar  de- 
tector. Before  we  go  into 
how  the  simple  modifica- 
tion works,  let's  review  how 
t  he  speed  radar  works  so  we 
will  better  understand  our 
radar  detection  operation. 

Law  enforcement  agen- 
cies use  the  familiar  Dop- 
pler  shift  principle  (named 
after  Johann  Doppler,  1803- 
1853]  to  determine  the 
speed  of  a  vehicle  A  hand- 
held radar  transmitter  emits 
about  TOO  milliwatts  of  con* 
tmuous   microwave   energy 


TRANSMITTER  PULSE 
300  PPS 


aeopps  audio  signal^^^ 


NO  PULSES 


RADAR  FREQUENCY 
2 9 GO  UHi 


rfW 


W 


CONTINUOUS   RADAR  SrGNAL 


AUDIO  IS  AT  ZERO  FREQUENCY 


NO  AUDIO  SIGNAL 


0,525  MHI 


f*J 


r*; 


F/g.  f .  Pu/se  radar  s/gna/  (a)  and  audio  signal  (500  pps)  when      Fig.  2.  Continuous-wave  (CW)  radar  signal  (a)  produces  no 
detected  at  a  distance  (b).  audio  signal  when  detected  at  a  distance  fbl 


at  10,525  MHz  (X^band)  or 
24.100  MHz  (K-band).  The 
radar  signal  is  concentrated 
in  a  narrow  beam  by  a  horn- 
type  antenna  so  that  the  tar- 
get vehicle  is  illuminated 
with  the  maximum  amount 
of  energy.  Because  of  the 
movement  of  the  vehicle, 
the  10,52 5 -MHz  signal  is 
Doppler-shifted  up  in  fre- 
quency about  940  Hz  for  an 
auto  traveling  at  60  mph. 
This  upward  Doppler  shift  is 
obtained  for  the  emitter  sta- 
tionary (but  vehicle  moving) 
and  is  arrived  at  by  the  ex- 
pression: Emitter  stationary: 

fDi=M(V  +  V0)Aa  where 
foi  IS  the  Doppler  shift  fre- 
quency in  Hz,  f-j  is  the  oper- 
ating  frequency  [10,525 
MHz),  V  is  the  velocity  of 
light,  and  Vq  is  the  velocity 
of  the  vehicle  in  same  units 
as  V. 

However,  the  transmitted 
signal  must  now  be  returned 
(reflected)  to  the  radar  re- 
ceiver. So  now  the  vehicle 
acts  like  a  transmitter  and 
originates  (reflects)  a  signal 
(emitter  moving)  which  also 
is  Doppler-shifted  up  in  fre- 
quency when  it  arrives  at  the 
radar  receiver.  The  returning 
signal  is  shifted  up  in  fre- 
quency according  to  the  ex- 
pression: Emitter  moving 
(vehicle):  fD2  =  f2[V/(V-Vs)L 
where  i\y2  *s  the  Doppler 
shift  frequency  in  Hz,  f2  is 
the  reflected  frequency  (ve- 
hicle) (10,525  MHz  +fD),  V  is 
the  velocity  of  light,  and  V$ 
is  the  velocity  of  source  (ve- 
hicle) in  the  same  units  as  V. 

We  thus  find  that  the  to- 
tal Doppler-shifted  frequen- 
cy is  equal  to  frjj  +  foi.  For  a 
vehicle  traveling  at  60  mph 
toward   a   radar,   the   total 


Doppler-shifted  frequency  is 
equal  to  950  Hz  +950  Hz  for 
a  total  shift  of  1900  Hz.  We 
arrive  at  this  frequency  after 
accounting  for  the  original 
frequency  of  10,525  MHz. 
This  is  about  31  Hz  per  mile 
for  a  radar  operating  at  a  fre- 
quency of  10,525  MHz.  The 
total  Doppler  shift  for  a 
K-band  radar  would  be 
about  2.3  times  greater,  or 
72.5  Hz  per  mile. 

The  speed  radar  receiver 
must  now  process  the  Dop- 
pler-shifted frequency  into 
miles  per  hour  and  then  dis- 
play and  store  it  for  record 
until  the  display  is  reset, 
awaiting  another  vehicle. 
The  speed  radar  has  to  be 
triggered  on  for  onfy  a  few 
seconds  in  order  to  lock  on 
and  obtain  a  good  speed 
reading  on  a  vehicle,  al- 
though older  units  may  be 
left  on  all  the  time.  The  time 
available  to  "hear"  the  radar 
transmitter,  therefore,  isn't 
very  long 

How  the  Auto  Radar 
Detector  Works 

Pulse  Radar  Before  the 
auto  radar  detector  came 
along,  there  was  only  the  ra- 
dar speed  detector;  But  with 
the  advent  of  the  auto- 
equipped  radar  detector, 
the  detector  became  the  de- 
tectee!  (Or  the  chaser  be- 
came the  chasee.)  And  so 
the  hunt  has  continued  for 
about  30  years. 

Old  speed  radar  sets  used 
the  pulse  principle  as  was 
used  during  World  War  II. 
Fig.  1  shows  a  series  of  radar 
pulses  used  to  determine 
range  to  a  target  and  the  au- 
dio (500  pulses  per  second) 
produced  by  a  diode  detec- 
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Fig.  3.  Standing  waves  on  a 
shorted  transmission  line.  In 
<  )  we  see  that  a  short  is  re- 
flected every  half  wave- 
length. 


tor  receiver  when  listening 
to  the  radar.  The  rapid  turn- 
ing on  and  off  of  the  radar 
carrier  produces  a  music- 
like audio  tone  when  the  ra- 
dar signal  is  detected  and 
amplified. 

Doppler  Radar,  Speed  ra- 
dar sets  for  the  past  20  years 
or  so  have  employed  a  con- 
tinuous-wave transmitter, 
that  is,  one  not  modulated 
with  any  type  of  signaL  It  de- 
pends on  the  rapid  Doppler 
shift  in  frequency  (up  in  fre- 
quency when  approaching 
and  down  when  receding)  to 
produce  a  shift  in  frequency 
which  can  be  equated  to  ve- 
locity  of  a  target  rather  than 
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Fig.  4.  Standing  waves  on  an 
open  transmission  line,  ln(c) 
we  see  that  an  open  is  re- 
flected every  half  wave- 
length. 


distance  to  a  target  as  in  the 
pulse-fadar  case  However, 
as  we  see  in  Fig.  2,  the  con- 
tinuous carrier  signal  does 
not  produce  an  audible  sig- 
nal when  you  detect  and  lis- 
ten to  it.  Since  there  is  no 
modulation  on  the  signal  at 
the  transmitting  end,  we 
must  do  something  to  it  at 
the  receiving  end  so  that  we 
can  detect  its  presence. 
And,  of  course,  we  must  do 
this  as  inexpensively  as  pos- 
sible as  many  consumer 
units  will  be  bought. 

Chopping  the  Radar  Sig- 
nal. You  have  no  doubt  driv- 
en or  walked  down  a  tree- 
studded  roadway  when  the 
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sun  is  shining  brightly  As 
you  move  along,  bursts  of 
sunshine  are  seen  to  stream 
through  the  foliage  between 
patches  of  shadows.  We  are 
observing  the  modulation  of 
the  sun's  steady  rays  of  light 
where  they  are  rapidly 
"turned  on  and  off"  by  the 
foliage.  In  much  the  same 
manner,  we  will  interrupt,  or 
chopf  the  radar  signal  we  re- 
ceive so  that  we  can  process 
it  to  turn  on  an  audio-alter- 
ing device  or  a  visual  in- 
dicator. 

In  order  to  fully  appreci- 
ate the  uniqueness  of  the 
technique  used  to  "choj 
the  radar  signal,  let's  take  a 
look  at  some  fundamentals 
as  they  relate  to  antenna 
transmission  lines. 

The  Shorted  Transmission 
Line.  When  you  take  a  trans- 
mission line  such  as  an 
openjwire  line  or  coax  line 
as  used  in  your  amateur  ra- 
dio or  CB  mobile  installation 
and  short  it  at  the  antenna 
end,  you  will  have  zero  volts 
across  the  end  (as  shown  in 
Fig.  3).  We  see  a  generator 
sending  a  signal  down  the 
lines  with  a  short  at  the 
right-hand  end  (a)-  In  (b)  we 
see  that  on  a  line  terminated 
in  a  short,  the  voltage  is  zero 
at  the  end  and  maximum 
one-quarter  wavelength 
back  from  the  end  We  see, 
a  [so,  that  the  short  is  repeat- 
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ed  every  half  wave  at  the  op- 
erating frequency  (cl  No 
voltage  exists  at  the  short, 
although  the  current  is  maxi- 
mum. This  can  be  likened  to 
placing  a  screwdriver  (zero 
Ohms)  across  an  ac  outlet  of 
115  volts.  There  will  be  a  lot 
of  current  flowing  till  the 
fuse  blows  or  the  circuit 
breaker  trips  out,  but  there 
won't  be  any  voltage!  (Don't 
try  this  at  home!) 

The  Open  Transmission 
Line.  Now  let's  look  at  an 
open  terminated  transmis- 
sion line.  In  Fig.  4*  we  see  a 
generator  driving  a  signal 
down  the  line  (a).  In  (b)  we 
see  that  there  is  maximum 
voltage  at  the  open  end  of 
the  line  and  every  half  wave 
back  toward  the  generator 
In  (c)  we  also  see  that  the 
open  circuit  becomes  a 
short  circuit  just  one-fourth 
wavelength  back  from  the 
open  end. 

What  we  have  here  is  a 
means  of  chopping  the  ra- 
dar signal  as  it  comes  down 
the  waveguide  transmission 
line  from  the  horn  antenna 
used  in  most  radar  detec- 
tors. What  we  do  is  to  cause 
a  diode  placed  across  the 
transmission  line  to  act  as  an 
open  and  a  short,  alternate- 
ly, at  an  audio  rate  between 
1000  and  3000  times  per  sec- 
ond When  a  diode  con- 
ducts in  the  forward  direc- 


tion, it  acts  like  a  short  cir- 
cuit (very  low  resistance]  but 

when  it  does  not  conduct,  it 
acts  as  an  open  circuit  (very 
high  resistance). 

The  Radar  Diode  Detec- 
tor. An  abbreviated  circuit 
and  block  diagram  of  my 
Snooper  (Autotronics,  Inc  ) 
radar  detector  is  shown  in 
Fig.  5.  The  shorting,  or  chop- 
ping, diode  is  turned  on  and 
off  by  the  multivibrator  cir- 
cuit which  puts  out  a 
square-wave  signal  at  an  au- 
dio rate  of  1000  to  3000 
pulses  per  second.  Note  that 
when  the  shorting  diode  is 
conducting  (anode  positive), 
it  acts  as  a  short  in  the  wave- 
guide. A  half  wave  away,  a 
short  is  also  reflected  so  that 
the  detector  diode  is  short- 
ed. The  detector  diode  is 
one -fourth  wavelength 
away  from  the  short  in  the 
end  of  the  waveguide  so 
that  it  always  appears  as  an 
open,  free  to  detect  and  rec- 
tify any  microwave  energy 
coming  down  the  wave* 
guide  from  the  10-dB  gam 
horn  antenna  that  is  chopped 
up  by  the  shorting  diode, 

The  Comparison  Circuit. 
The  detected  audio  from  the 
detector  diode  is  amplified 
in  several  I C  chips  (type  741) 
and  then  routed  to  a  com* 
parison  or  coherent  detector 
where  it  is  compared  to  an 
audio   signal   arriving   from 


theTOGOHz  multivibrator.  A 
manual  sensitivity  control  is 
used  to  set  a  level  at  which 
the  audio  alarm  buzzer  or 
lamp  is  turned  on.  The  com- 
parison circuit  is  activated 
when  the  signal  arriving 
from  the  detected  audio 
channel  (outside  signal)  is 
stronger  than  the  signal 
from  the  multivibrator  (in- 
side signal).  This  means  a  ra- 
dar signal  is  being  received 
and  the  alarm  is  activated. 

The  Case  of  the  False 
Alarm,  There  are  a  number 
of  signals,  however,  that  can 
activate  the  detector,  other 
than  a  real  speed  radar  sig- 
nal. We  will  look  at  the  sig- 
nals in  greater  detail  further 
on,  but  let's  examine  what 
happens  when  you  receive  a 
signal  The  first  thing  you  do 
is  to  look  for  the  speed  radar 
vehicle.  Not  seeing  one,  but 
the  audio  alarm  is  still 
sounding  off,  you  turn  the 
manual  sensitivity  control 
down  until  the  sounder 
stops.  However,  what  you 
have  done  is  to  make  your 
detector  less  sensitive  to 
outside  signals.  You  are  now 
very  likely  to  get  "pinged" 
by  a  real  speed  radar  and 
not  know  it  (till  the  bubble 
machine  starts!). 

Modify  Your  Detector  to 
Receive  Other  Signals.  What 
we  will  do  at  this  time  is  to 
make  a  slight  modification 
to  your  detector— to  add  an 
audio  output  capability.  We 
then  run  this  audio  output  to 
a  small  self-contained  pack- 
aged audio  amplifier  so  that 
we  can  listen  to  all  signals 
that  are  detected  by  your  re- 
ceiver. We  will  let  your  ear 
become  trained  so  that  it 
can  tell  the  difference  be- 
tween a  pulse  radar  from  an 
airplane,  an  airport  radar,  a 
strong  TV  station,  or  a  real 
bubble-machine  emitter! 

Referring  to  Fig.  5,  we  see 
a  dotted  area  which  shows 
the  added  circuitry  to  pro- 
vide the  audio  output  capa- 
bility. Any  battery-operated 
audio  amplifier  will  do  the 
job,  and  one  readily-avail- 
able is  the  speaker/amplifier 
from  Radio  Shack  No.  277- 
10M  for  under  $12.00.  The 
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photo  shows  my  Snooper 
detector  modified  for  ear- 
phone output  and  an  audio 
amplifier  connected  by  a 
short  piece  of  shielded  au- 
dio cable  which  has  male 
miniature  audio  connectors 
on  each  end. 

In  order  to  locate  a  circuit 
connection  point  in  your  de- 
tector which  has  sufficient 
audio  voltage  to  drive  the 
amplifier,  use  the  arrange- 
ment shown  in  Fig  6  Re- 
move your  detector  from  its 
housing,  and  with  power  ap- 
plied to  both  units,  probe 
the  circuit  board  near  where 
the  manual  sensitivity  con- 
trol is  wired  There  will  be 
several  points  in  the  circuit 
where  you  will  hear  white 
noise,  or  hiss  This  tells  you 
that  you  have  located  an  au- 
dio tone  present  of  1000  to 
3000  H/  This  i$  the  chop- 
ping or  switching  rate  that 
you  are  hearing  and  it  tells 
you  that  the  unit  is  operat- 
ing properly  When  you  shut 
off  the  radar  detector  (bur 
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leave  the  audio  amplifier 
on),  you  may  hear  the  tone 
become  very  clear  as  the 
white  noise  disappears  be- 
fore the  switching  tone.  This 
may  not  occur  in  all  modi- 
fied units, 

I  have  added  a  9-volt  tran- 
sistor battery  and  switch  to 
the  detector/receiver  so  that 
the  unit  is  entirely  self-con- 
tained and  can  be  hand-car- 
ried anyplace.  Itcanbeused 
on  aircraft,  boats,  bicycles, 
and  the  like  Connect  the 
battery  to  the  same  circuit 
point  as  the  auto  cigarette 
lighter  as  shown  in  Fig,  7.  A 
battery  will  operate  the  ra- 
dar receiver  for  a  number  of 
months  with  several  hours 
use  each  day. 

Connect  the  audio  circuit 
as  shown  in  Fig.  5  using  a  ca- 
pacitor of  0.01  to  100  fiF  To 
help  you  make  the  simple 
modification  to  your  detec- 
tor, ask  a  radio  amateur  or 
CB  repair  shop  for  assis- 
tance You  need  not  alter 
the  appearance  of  your  de- 


tector if  you  run  a  pair  of 
small  si/e  wires  outside  your 
unit  where  the  audio  pair 
can  connect  to  the 
amplifier 

Radio  Signals  You 
Can  Receive 

Now  that  you  have  modi 
tied    your    radar    detector, 
you  will  be  able  to  receive 
other  radio  signals   So  that 
you  will  now  know  what  sig- 
nals you  are  receiving,  leave 
your  unit   operating  at    its 
maximum   sensitivity  while 
you    ignore   those    signals, 
keeping  an  alert  ear  open 
for  the  pure  tone  of  a  speed 
radar  as  it  grows  slowly  out 
of  the  noise  level    Remem- 
ber, your  detector  is  a  fairly 
inexpensive  device  which  is 
called  upon  to  do  a  rather 
scientific    task  — receiving 
weak    continuous-wave   ra- 
dar signals  As  such,  it  is  also 
subject  to  receiving  and  de 
tecting    any    radio    energy 
which  is  able  to  enter  its  de- 
tection circuits.  You  will  use 
your  ear  to  reduce  the  false 
alarm  rate,  and  at  the  same 
time  greatly  increase  your 
interest   in  your  electronic 
surroundings.  Let's  look  at 
some   of   the   radar   signals 
you   may   receive  on  your 
converted  radar  detector. 

Speed  Radar,  Two  bands 
are  authorized  by  the  FCC; 
X-band-10>525  GHz  (10.5- 
10.55  GHz),  and  K-band- 
24,15  GHz  (24.05-24.15 
GHz).  Power  output  — 100 
milliwatts  (times  antenna 
gain) 

Stationary  hand -held 
units  are  usually  detected 
at  about  a  half-mile  away.  If 
the  transmitting  unit  is  on 
continuously,  you  will  hear 
the  signal  begin  weakly  as  a 
pure  tone  of  1000  Hz  or  so, 
growing  out  of  the  white 
noise  hiss,  This  hiss  will  not 
disturb  you  as  it  will  be 
masked  by  road  and  car 
noise.  But  when  that  pure 
tone-signal  jumps  up  at  you, 
you'll  know  you  have  a  live 
one!  Remember —  the  sig- 
nal you  hear  out  of  your  de- 
tector (1000  Hz  or  so)  is  the 
switching  frequency  of  the 
chopping  diode  tt  has  noth- 


ing to  do  with  any  Doppler 
frequency  shift  associated 
with  vehicle  velocity.  You 
will  hear  the  signal  with 
both  vehicles  stationary  if 
the  radar  is  transmitting. 
The  longest  distance  over 
which  I  have  detected  sig- 
nals, over  several  hills  and 
dales,  is  8  miles.  But  you 
must  be  lineof-sight  to  the 
radar  to  hear  him  and  hope 
he  "pings"  someone  else  so 
you  will  be  able  to  hear 
him. 

My  modified  Snooper 
covers  only  the  X-band,  so 
you  may  be  pinged  on 
K-band  and  not  know  it  un- 
less your  unit  has  both  X* 
and  K -bands  There  is  pres- 
ently little  operation  in 
K-band,  but  its  use  is  in* 
creasing.  In  Fig.  8  we  see  the 
block  diagram  of  typical 
X-  and  K-band  detectors, 
with  one  modification  cov- 
ering both  bands  since 
there  is  a  common  audio 
channel. 

Many  law-enforcement 
vehicles  will  drive  around 
with  the  radar  switched  on 
and  transmitting  all  the 
time.  The  hand-held  unit, 
aimed  like  a  spot  light,  is 
temporarily  placed  face 
down  on  the  front  passenger 
seat.  However,  enough  radio 
energy  is  scattered  out  of 
the  vehicle  so  that  you  can 
detect  it  several  blocks 
away,  be  it  moving  or  sta- 
tionary. You  will  also  be 
able  to  detect  a  radar  vehi- 
cle passing  in  the  opposite 
lane  of  a  divided  highway 
from  several  blocks  away, 
When  you  receive  these  sig- 
nals on  your  receiver,  you 
will  know  that  you  have 
achieved  a  good  sensitivity 
level  as  the  radar  unit  dot 
not  have  its  antenna  beam 
aimed  out  of  the  car. 

Aircraft  Radar.  These  ra- 
dars operate  in  the  range  of 
9300-9500  MHz  and  usually 
are  heard  during  inclement 
weather  when  the  radar  is 
used  to  navigate  around  bad 
weather.  You'll  hear  a  zip- 
zip"  as  the  airborne  antenna 
sweeps  back  and  forth 
You'll  be  able  to  trat  k  it  for 
many  miles  as  you  aim  your 
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detector  in  azimuth  and  in 
elevation  to  the  aircarft  Re- 
member, these  are  pulse  ra- 
dars with  high-power  output 
and  you  can  hear  them  for 
about  ten  miles  from  your 
location. 

Ship  and  Coastal  Radar. 
These  radars  operate  in  the 
2900-3100-,  5350-5650.  and 

9300-9500-MHz  bands.  Ro- 
tate your  detector  around 
slowly  as  you  look  for  them 
near  the  coast  as  they  will 
have  an  antenna  rotation 
rate  of  5-10  rpm.  Large  ships 
will  move  slowly  as  you 
track  them  while  small  ves- 
sels will  move  more  rapidly 
and  you  may  soon  lose 
them.  While  driving  along, 
you'll  hear  them  for  5  to  10 
miles  before  they  fade  out. 

Weather  Radar.  These  ra- 
dars operate  around  the 
clock  from  a  number  of  lo* 
cations  in  the  country  as 
part  of  the  NOAA  weather 
service,  in  a  band  of  fre- 
quencies from  2900-3100 
MHz,  These  signals  are 
heard  on  occasion  from  as 
far  away  as  40  miles  when 
the  sky  is  filled  with  clouds 
of  rain  or  heavy  moisture. 
The  radars  have  a  low  an- 
tenna-rotation  rate  as  well 
as  a  low  pulse-recurrence 
frequency  (prf)  which 
sounds  like  "hurt,  burt"  On 
occasion,  you  may  find 
these  signals  being  reflect- 
ed off  large  thunder  clouds 
that  are  10  to  20  miles 
away. 

Microwave  Communica- 
tions. These  signals  will  fool 
you  the  most  as  they  sound 
like  a  real  Doppler  (continu- 
ous-wave) radar  As  you 
drive  around  in  the  city  or 
country,  you  may  pass  into 
their  beam  and  hear  the 
pure  tone  increase  in  inten- 
sity. You'll  look  around  for 
a  bubble-machine  car  but 
not  see  anything.  Then,  as 
you  drive  further,  the  signal 
may  disappear  as  you  get 
closer  to,  and  pass  under, 
the  beam  from  the  antenna 
(probably  a  3'  to  5'  dish) 
mounted  on  the  side  of  a 
building  or  on  a  tower. 

These  signals  usually  lie 
in  the  frequency  range  of 
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12.985*13  GHz.  Other  users 
might  lie  in  the  7-9-CHz 
band.  These  systems  usual- 
ly operate  with  just  a  few 
Watts  of  power  to  the  an- 
tenna but  with  a  high-gain 
beam.  Once  you  locate  the 
position  of  such  a  signal, 
you  can  use  it  to  check  the 
proper  operation  of  your  re- 
ceiver each  time  you  drive 
by.  In  the  event  a  real  Dop- 
pler  radar  were  to  begin  op- 
eration in  that  same  area, 
your  trained  ear  will  still  be 
able  to  discern  a  difference 
between  the  two 

CS  Transmitters  and  Mo- 
bile Radiotelephones.  On 
occasion,  you  will  hear  a 
brief  whistle  of  a  signal  as 
you  pass  other  vehicles  on 
the  highway,  The  signal 
might  last  for  just  a  few  sec- 
onds and  youMI  think 
you've  been  pinged.  What 
you  have  done  is  pass  very 
close  to  a  CB  or  mobile  ra- 
diotelephone in  operation. 
If  you  glance  quickly  at  the 
passing  autos,  you  may  ob- 
serve someone  talking  into 
a  telephone  handset.  These 
transmitters  usually  oper- 
ate in  the  150-1 70-MHz  or 
450-MHz  range  and  you  are 
hearing  a  harmonic  due  to 
the  closeness  of  your  re- 
ceiver to  them. 

Television  Stations.  De- 
pending upon  the  TV  chan- 
nels in  your  location,  you 
may  or  may  not  hear  false 
alarms.  UHF  stations  which 
operate  on  channels  14-83 
(470^90  MHz)  at  power  lev- 
els up  to  1  million  Watts 
may  be  received  up  to  20 
miles  away,  causing  you  to 
turn  down  your  manual  sen- 
sitivity to  quiet  the  alarm. 
While  driving  in  a  strange 
city,  youll  need  the  discern- 
ing  power  of  your  ears  to  tell 
you  what  sounds  are  a  TV 
channel  and  what  sounds 
are  the  pure  tone  of  your 
friendly  gendarme  radar. 
These  TV  signals  are  so 
strong  that  they  plainly 
drive  through  the  X-band  an- 
tenna  and  are  detected 
(chopped)  and  you  hear 
them  as  real  "fake"  signals. 

Aircraft  Runway  Landing 
Aids.  As  you  drive  by  or  near 


some  airports,  you  may  hear 
all  sorts  of  signals  being 
picked  up  by  your  5-IS^CHz 
receiver.  Some  of  the  ap- 
proach-control radars  are  at 
2800  MHz  and  youll  hear 
their  prf  buzz  each  time  the 
antenna  rotates  by  your 
auto  as  you  drive  by.  You 
may  also  hear  reflections  off 
buildings  by  aiming  your  re- 
ceiver antenna  at  the  build- 
ings. You  may  also  hear  side- 
lobes  from  the  radar  as  it 
sweeps  in  azimuth. 

One  very  interesting  air- 
port radar  operates  at  a  fre- 
quency of  9080  MHz  with 
prf  of  5500  Hz  as  it  sweeps 
in  azimuth  and  elevation, 
looking  down  the  runway  at 
approaching  aircraft  As  you 
drive  by.  you  will  hear  its  sig- 
nal. It  goes  "cheep,  cheep" 
as  it  scans  its  pattern  across 
your  vehicle.  You  might 
hear  this  one  as  far  as  three 
miles  from  the  end  of  the 
runway. 

Other  Signals  You  May 
Receive,  There  are  now  a 
number  of  microwave  bur- 
glar alarm  systems  that  op- 
erate throughout  the  coun- 
try at  X-band.  As  a  conse- 
quence, depending  on  the 
sensitivity  of  your  receiver, 
you  may  detect  them  when 
driving  in  residential  areas, 
shopping  centers,  and  indus* 
trial  areas  Again,  you  will 
be  able  to  recognize  their 
sound  and  identify  the  area 
of  the  city  where  you  re- 
ceive them. 

Other  Receiving 
Considerations 

Inverse  Square  Law  (MR2). 
A  radio  signal  undergoes  a 
loss  as  it  propagates  through 
space;  this  is  called  the  in- 
verse square  law.  Double 
the  distance,  and  the  power 
received  is  one-fourth 
strength.  For  the  radar  re- 
ceiver case,  the  signal  suf- 
fers a  1/R*  power  loss  in 
reaching  the  target  and  a 
1  R:  loss  in  the  signal  return* 
ing  from  the  target  to  the  ra- 
dar receiver.  For  the  radar 
case,  therefore,  the  total 
power  loss  is  figured  by  1/R4- 
However,  for  the  radar  de- 
tector case,  the  power  loss  is 


only  1/R1,  not1/R\  as  it  does 
not  have  to  look  at  reflected 
(bounced)  radar  energy. 
Thus,  the  detector  can  see 
the  defecfee  twice  as  far 
away.  All  things  being  equal, 
you  should  hear  him  at 
twice  the  distance  that  he 
can  see  you  That  provides  a 
beep  to  the  wise 

X-Band  Radars.  There  are 
over  70,000  speed  radar  sets 
in  operation  in  the  US — 
about  95%  in  X-band. 

K-Band  Radars.  About  5% 
of  the  radars  operate  in  this 
band,  and  this  number  is  in- 
creasing as  equipment-de- 
sign technology  for  this 
band  improves. 

Radar  Detectors.  It  is  esti- 
mated by  manufacturers 
that  there  are  approximate- 
ly 2  million  radar  detec- 
tors in  use  in  the  US,  Their 
use  probably  will  increase 
as  federal  laws  are  en- 
forced additionally  by  state 
authorities. 

The  Superheterodyne  Ra- 
dar Detector.  The  superhet- 
erodyne receiver  is  the  be 
type  of  circuit  that  you  can 
buy  They  are  just  now  be- 
coming available  in  quanti- 
ty on  the  radar-detector 
market  and  range  in  price 
from  about  $150  to  $300. 
The  circuit  is  the  same  as 
that  employed  in  most  AMP 
FM,  and  TV  receivers  and  is 
very  selective  in  frequency 
Because  of  this  feature,  the 
receiver  is  able  to  reject  al- 
most all  the  signals  that  can 
be  found  in  the  outside 
world  of  the  present-day  ra- 
dar speed  detectors, 

Use  of  the  5-15-CHz  Re- 
ceivers, The  modified  r 
ceiver  you  are  using  covers 
about  5-15  GHz.  Youll  hear 
many  different  kinds  of  sig- 
nals in  this  frequency  band, 
some  of  interest,  some  of  no 
interest,  and  some  a  bother. 
Whatever  the  reason  for  you 
to  use  it,  remember— the 
FCC  under  Title  47  of  the 
Communications  Act  of 
1934  states  that  no  radio  re- 
ceiver can  be  licensed,  re* 
stricted,  or  banned  And  that 
includes  any  government 
agency  or  state  Happy 
listening!  ■ 
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GPD  SERIES    AMPLIFIERS 
GPD  401.402,403 
12-14      DB  GAIN 

1-1B6MHI  fOWER    IS    VDC  rC5   MOl|hT|HG 

IDEAL   FOR   pQLJHTEfl   AND   TV   PREAMPLIFIERS 
COMPLETE    WITH  ClflCJJT  BOARD   F  Q-fl   COUNTING 

$25.00  EA.  .  SET  OF  THREE  $65.00 

CALL    (804)  489-2156      ^447 

ELECTRONIC    HOBBY    INNOVATIONS 

7A10     GflAHBY      STB5ET     SUITE   20  7     NORFOLK   ,   VIRGINIA     23505 

FREQUENCY  COUNTERS  to  1.3  GHZ 
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NOW    IN    STOCK 
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STATION  CONTROL 
COMPUTER  FOR  LESS 

THAN  $160 

Combine  I/O  board  @  $59.95  with  Sinctair 
Computer  @  $99.95  which  will  provide 
you  with  hardware  for  the  following  appli- 
cations. 

FOR  EXAMPLE: 

■  Control  satellite  tracking  equipment 

•  Rec  &  Km  it  RTTY  &  morse  code 

•  Perform  station  logging 

•  Automatic  contest  duplication  sheet 

•  Repeater  controller 

FEATURING: 

Parallel  I/O  port  (expandable) 
90  day  warranty 

I/O  Board  with  our  Real  Time  crock /calendar 

Time  Monrh Dale Year Day  of  WqoK 


Future  Products 

•  Touch  Tone  v  encoder/decoder 
■  Speech  and  Sound  synthesizer 


MODEL 


Built  & 
Tested 


3!0 


Bare  PCB 

&  Manual 


315 


DESCRIPTION 


MASTER  I/O  WfTH  CLOCK 


PHtCE 


$59.95 
$24.95 


320 

330 
340 


MODEL  310  ACCESSORY  BOARDS 


3?^ 


A  (o  D  and  D  to  A  converter 

Wireiess  conlroi  system  (BSFT) 
Solid  Stale  AC  Relay 


$47.95 

$19.95 
$69.95 

$19.95 


SPECIALIZED  PARTS  FOR  MODEL  315 


316 
317 


Sinclair  edge  connector.  46  pin  w/key 
Ciock  IC  and  crystal  (tested) 


$12.95 
$  4.95 


California  residents  add  6%      Shipping  and  handling   $3.95 


£3:59:59 


12 


31 


99 


Send  selt  addressed 
stamped  envelope 
for  catalog, 

VISA/MASTERCARD 


«IK  AUDIO 

P.O.  Bok  3295 
E&CGftdido.  CA. 92Q25^Q56Q 
(619)  741-5132  (24  Hr   Order  Line) 


COMIHUNICn  TIP  IMS 

SERVICE 
SPECIALIST 


LOW  RATES     REPEATERS 
45  DAY  WARRANTY!      MARS  MODS 


A  HAM  RADIO  STORE  THAT  SPECIALIZES  IN  SERVICE!!! 


VI! 


We  are  in  the  business  of  providing  top  quality  repairs  on  all  types  of  amateur  radio 

equipment.  A  complete  line  of  parts  is  kept  on  hand  to  provide  you  with  an  extremely 

fast  turnaround. 

VOTUG  COMMUNICATIONS  CO. 

PHONE  146  B  RIVER  AVE  GUY 

(4l2)-583-2131  MASON  TOWN,  PA  15461       ^2°Q  N2CJW 


2  GHz  Microwave  Receiving  Systems 

The  new  Micro-System  features  a  machined  19" 
parabolic  reflector  for  maximum  efficiency,  a  linear 
feed-point  downconverter  with  ceramic  high  perfor- 
mance RF  preamplifier  transistor,  a  variable  12  to  18  volt 
regulated  power  supply  and  50r  of  75fi  coaxial  down- 
lead ,  including  a  3'  jumper  and  matching  transformer 
The  Micro-System  includes  a  fufl  6  month  warranty. 

Micro-System  (MS-021)    P , .  . .  M59*e 

Micro-System  (MS-578) _  >*169*s 

Micro-System  (MS-645)    .......,,, 5179*5 

Shipping  &  Handling;     USA  . .  .*4M    AKf  HI  &  PR  . .  .MO00 

Data  Service  Company 

**346      3110  Evelyn  Street 
Rosevilfe,  MN  *  55113 


612-636-9469 

VISA* 


McnhtrCort 


w 


K*m 


COMPARE  the  HAZER™ 

with  foldover  +  telescoping  towers 

•  Antenna  systems  mount  on  Hazar-Hazer  follows  par&Nel  to 
outside  of  tower  -  Raise-  to  lower  top  or  lower  completely  io 
ground  level 

•  Safety  I oc k  system  on  H azer  □  perates  whi te  r ais i ng-lower in g&\n 
normal  position.  Never  can  fa\i. 

•  Weight  transferred  directly  to  tower.  Wincn  cable  used  only  for 
raising  &.  lowering. 

•  Will  support  most  antenna  arrays  up  to  20  sq.  ft. 

•  High  quality  materials  &  workmanship 

■  Safety  -  speed  -  convenience  -  smooth  travel 

•  Ease  to  install  and  use 

•  For  Rohn  30  &  25  tower  —  Other  towers  on  request 
Complete  with  winch,  100  ft,  of  cable,  hardware  and  instructions. 

HAZER  (I  Heavy  alum.  $279-95  *  $17.00  UPS 
HAZER  III  Standard  alum,  $1 99.95  <  $  13.00  UPS 
HAZER  IV  Heavy  gaL  steel  $249.95  +  $28.00  UPS 

Specify  mast  diameter  when  ordering. 

MARTIN  ENGINEERING  P.O.  BOX  253  BOONVILLE,  WO  £5233 


f    I 


^134 


816-862-2734 


A 


r. 
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FAST: 
=  SCAN 


$399 


Have  you  tried  it  yet? 
ATV  TRANSMITTER/CONVERTER 


•ji  g£*» 


mrr— — ^™» 


TC-1 


*10  Watts  Output 

'Standard  Frequencies  Available 

*  Broadcast  Standard  Sound 

*  High-resolution  &  color  video 

*  Regulated  AC  Supply  Built  In 

*  Tuneable  Downconverter  &  Preamp 


Connect  to  the  antenna  terminals  of  any  TV  set,  add  a  good 
450  MHz  antenna,  a  camera  and  there  you  are.  .  .Show  the 
shack,  home  movies,  computer  games,  video  tapes,  etc. 

ATV  DOWNCONVERTER 

For  those  who  want  to  see  the  ATV  action 
before  they  commit  to  a  compiele.  station, 
the  TVC-4  is  for  you.  Great  for  public  ser- 
vice setups,  demos,  and  getting  a  buddy 
interested.  Just  add  an  antenna  and  a  TV 
set  tuned  to  CH.  2,  3,  or  4  and  plug  into  117 
volts  a.o.    $09.00 

TVC-4L  extra  tow-noise  version . 


TVC-4 
$1Q5  delivered  in  USA 


HOMEBREWERS:  ASK  FOR  OUR  BASIC  FOUR-MODULE  PACKAGE 

CALL  OR  WRITE  FOR  OUR  COMPLETE  LIST  OF  SPECiFICATIONS,  station  set- 
up diagrams,  and  optfonal  accessories  which  include  antennas1  modutators, 
detectors,  test  generators,  cameras,  etc.  WE  ARE  A  FULL-LINE  SUPPLIER  OF 
ALL  YOUR  ATV  NEEDS. 

TERMS:  VISA  or  MASTER  CARD  by  telephone  or  mail,  or  Chech  or  money  order  by 
mail.  All  prices  are  delivered  in  USA.  Allow  three  weeks  after  order  for  delivery. 


n  j*%     n  r*%Tr%r\m,§if%t>         (213)447-4565 
P.C.   CLCCI   RONIOS     2522  Paxson  Lane, 


Tom  W60RG      Maryann  WB6YSS 


Arcadia,  California  91006 


See  List  of  Advert tsers  on  page  114 
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Bit!  Bowman  VE4AFO 
744  Chmtte  Avenue 
Sefktrk.  Manitoba 
Canada  RIA  ZH9 


Personalize  the 
M800  RTTY  Program 

Now  you  can  design  and  save  your  own  version 

of  this  popular  software  package. 
All  it  takes  is  a  POKE  or  two. 


Since  the  introduction  of 
the  low-priced  micro- 
computer for  tht1  home  mar- 
ket, radio  amateurs  have 
quickly  taken  advantage  of 
the  fact  to  modernize  their 
ham  shacks  These  individu- 
als very  quickly  realized 
that  not  only  was  the 
machine  capable  of  doing 
housekeeping  chores,  but 
also  it  could  be  used  on  the 
air.  The  first  software  for  the 
TRSWs  use  on  CW  and 
RTTY  was  the  Macrotronics 
M80  written  by  Dr  Ron 
Lodewick  N6EE.  This  pro- 
gram was  a  fantastic  team- 
ing experience  for  all  users 
and  the  enthusiasm  generat- 
ed was  sufficient  to  con- 
vince Ron  to  create  the 
M800  As  the  FCC  opened 
the  door  for  the  use  of  ASCI  I 
in  the  USA,  shortcomings 
were  found  in  that  portion 
of  the  program,  It  was  not 
long  at  all  before  Ron  issued 
FREE  a  corrected  version 
called  the  M8(X)  1  1 

Now  come  the  shortcom- 
ings of  any  software  that  is 
mass-produced.  Being  mass 
produced,  one  must  orga- 
nize the  program  to  suit  his 
or  her  operating  circum- 
stances. I  do  not  fault 
Macrotronics    for    this    be- 
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cause  to  maintain  a  viable 
operation,  one  soon  has  to 
lose  the  personal  touch.  If 
the  software  was  to  be  con- 
structed tailor-made  for  the 
individual,  the  cost  would 
be  astronomical,  as  you  can 
well  appreciate. 

To  get  started,  simply 
load  and  run  the  M800  as 
usual  (make  sure  you  have 
the  hardware  turned  on), 
Once  you  have  entered  your 
name  and  callsign,  you  can 
proceed  to  set  the  program 
as  you  would  for  operating, 
such  as  CW  shift,  ignore 
returns,  fast  diddle,  etc. 
Now  that  you  are  satisfied, 
run  through  the  operating 
steps  until  you  are  sure  you 
have  it  the  way  you  want. 
Proceed  to  program  the 
three  message  memon 
and  try  them  out  as  well  just 
to  be  sure  that  they  function 
correctly.  Once  satisfied,  go 
to  the  receive  mode  and 
enter  the  name  of  the  sta- 
tion that  you  work  most  of- 
ten This  is  an  added  touch 
that  saves  time- 
Now  that  the  program  is 
running  properly,  break  the 
out  hy  resetting  (don't  forget 
to  use  the  break  key  if  you 
have  the  expansion  inter- 
face)  and  POKt  the  number 


of  diddles  and  lines  of  CQ, 
RY,  and  QBF,  You  can  now 
load  TBUCHI  and  punch  a 
new  tape  with  the  P  com- 
mand as  follows: 

P  43FO  hirtj  4573  MflUO  <tNTER> 

This  will  give  you  a  per- 
manent copy.  It  would  be 

advisable  to  make  a  few 
backups  prior  to  trying  out 
the  tape  as  TBUC  does  not 
verify.  I  have  made  several 
different  copies,  for  normal 
operating,  contesting, 
DXing,  and  other  operations. 

The  information  that  I 
have  to  pass  on  to  you  is 
very  simple  and  should 
make  the  software  a  dream 
to  use.  The  program  will 
come  up  running  in  the  re- 
ceive mode  with  all  of  your 
information  stored  as  an  in- 
tegral part  of  the  program. 
The  only  other  software  that 
you  require  to  accomplish 
the  task  is  TBUC,  but  this 
must  be  relocated  out  of  the 
way  of  the  M8IXX  If  you 
have  trouble  with  the  relo- 
cation, an  excellent  article  is 
available  in  80  Microcom* 
puling,  issue  #1(  January, 
1980,  page  118 

Disk  users  will  also  bene- 
fit as  the  program  can  be 
auto-loaded.  Using  the  Ap- 
parat  40  Track  Newdos  + ,  it 


takes  less  than  five  seconds 
to  receive.  Also  using 
Newdos  SUPERZAP,  you 
can  change  the  CQ,  RY,  and 
QBF  messages  to  suit  the 
operation  I  have  changed 
the  CQ  message  from 

CQ  CQ  CQ  CQ  CQ  CQ  CQ 
CQ  CQ  CQ  CQ  CQ  CQ  CQ 
CQ  CQ  CQ  CQ  CQ 

to 

CQ  TEST  CQ  TEST  CQ  TEST 
DE  VE4AFO  CQ  TEST  CQ 
TESTCQ  TEST  DE  VE4AFO 

This  is  only  a  simple  ex 
ample  of  program  manipu- 
lation; you  are  limited  only 
by  your  own  imagination. 

An  added  feature  is  one 
that  should  make  people 
very  happy:  The  trouble- 
some keybounce  can  be 
overcome  using  the  utility 
DBNC  found  in  80  Micro- 
computing, issue  #1,  Jan- 
uary, 1980  If  you  have  more 
than  IbK,  it  is  very  simple  to 
relocate  by  changing  the 
ORG  statement 

I  hope  this  will  help  your 
operating,  your  comments 
would  be  appreciated.  Spe- 
cial thanks  go  to  my  father, 
Jim  Bowman,  and  to  Bert 
Anderson  VE4AP.  Without 
their  help,  this  article  would 
not  have  been  possible.  ■ 


MM  HELP 


I  need  an  audio  frequency  counter  which 
will  work  with  a  Swan  350.  J  am  blind  and 
need  some  way  of  determining  the  exacr 

frequency  i  am  working. 

Norm  Feltig  KOGIR 
309  E,  Yorkshire  Dr. 
Stockton  CA  95207 

I  need  information  on  the  US  Navy  s 
WWN  MBM  transceiver.  \  em  also  looking 
for  technical  information  and  parts  for  the 
General  Dynamics  AM/PRC-70  (XE  2)  or  a 
simitar  modei- 

Tony  Grog  an  WA4MRR 
5  Rolling  wood  Dr. 
Taylors  SG  29637 

I  am  looking  for  schematics  and  techni- 
cal manuals  for  the  Exam-etersoFar  capaci- 
tor checker,  model  CF.  type  1.60;  Graetz 
2000  long- wave,  medium- wave  and  broad- 


Custom  Mat  ling  Lists  on  Labels! 

Amateur  Radio  Operator  NAMES 

Custom  lists  compiled  to  your  specifications 
-Geographic  by  ZIP  and/or  State;  by  Age  or 
Birthdaie;  by  Licence  Issue  or  Expiration 
Date— on  labels  of  your  choice. 

Total  List:  411,000     Price;  $25/Thousand 
Call  203:  438-3433  for  more  information 

Buckmasler  Publishing      ^226 

70  Florida  Hill  Rd.,  Flidgefield,  CT  06877 


The  Spider  Antenna 


Hie  modern  multi-band  mobile  antenna 
—switch  to  10,  15,  20  or  40  meters 
vithout  stopping  to  change  resonators. 

features  of  the  Spider™  Antenna 

►  The  Spider™  Antenna  is  less  than  six  Feet  high 
ind  the  longest  resonator  projects  out  from  the 
nast  24  inches.  This  gives  a  slim  pro- 
Lie,  low  height  and  light  weight,  offer- 
rig  little  wind  resistance  and  * 
liminating  the  need  for  a  ^v 
pring  mount.  .  N 

f  Each  resonator  is  tuned  to 
he  desired  portion  of  the  band  by 
tuning  sleeve  which  slides  over  the 
utside  of  the  resonator. 
1  SWR  is  approximately  1:1  at  the 
elected  resonant  frequency. 
1  Base  impedance  approximately  SO 
hms,  requiring  no  matching  network. 
1  Ideal  for  use  on  vans,  campers, 
iotor  homes,  travel  trailers;   also 
i  mobile   home    parks,   apart- 
lent  houses  and  condominiums. 

rhe  Spider11  Adapter  converts 

ny  mono 'band  antenna  with  a  half- 

ich  mast  into  a  modern  four-band  antenna, 

"he  Spider1  M  Mart timer™  is  the  ultimate  for 

marine  use.  Made  oTnon-magnetic  stainless  steel 
nd  nickel -chrome  plated  bronze,  usin^  regular 
pider™  resonators  and  tuning  sleeves. 

iccQSSOrtGS  —  Bumper,  ball,  angle  and  stud 
lounts.  Quick  disconnects.  RG-5SA/U  coaxial 
able  and  connectors.  Ground  radial  systems. 
Copper  foil  and  copper  braid  ground  straps* 

Nor  further  information,  prices  write  or  call 


MULTI-BAND   ANTENNAS 

7131    0W1N5M0UTH    AVENUE,    SUITE   463C 
CANOEA  PARK,   CALIF.   91303 
TELEPHONE;   (213J   341-5460        ^^3 


cast  radio,  nr.  8?(267)x53h  series  171/7, 
586828;  US  Mavy  model  RBB-1  CRV46147 
receiver;  Hanimex  model  TDP  850  calcula- 
tor; and  Collins  ART-13  f  ran  sin  i  Her, 

Roger  Moe  N7KGG 
Routel,  Box  1140 
Wapato  WA  9895 1 

I  woirid  like  to  start  an  Alcoholics  Anony- 
mous net.  Any  recovering  alcoholics  or 
others  interested  in  such  a  net.  please  con 
tact  me. 

Raymond  W,  Guenther  N2CW8 

20  47  33rd  St 
NewYork  NY  11105 

i  am  still  looking  for  a  manual  for  the 
Gfobe  Scout  6B0-A,  I  wiFI  pay  for  all  costs. 

Dennis  Com  all  W04HRO 

7835  Captain  St. 

Millington  TN  38053 


this  publication 
is  available  in 
microform 


University  Microfilms  International 


300  North  Zeeb  Road 

Dept.  P.R. 

Ann  Arbor,  Ml  48106 

U.S.A. 


18  Bedford  Row 
Depi.  PR 

London,  WC1R4EJ 
England 


Subscription 
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73  Magazine  does  not  keep  sirbscrip 
tion  records  on  the  premises,  there- 
tore  calling  us  only  adds  time  and 
doesn't  solve  the  problem. 

Please  send  a  description  of  the 
problem  and  your  most  recent  ad- 
dress  label  to: 


73  Magazine 
Subscription  Dept. 
PO  Box  931 
Farmingdale,  NY  11737 


Thank  you  and  enjoy  your  subscription. 


SONY  CVrnwd 


SONY  ICF2001  Shortwave  Receiver 
Receives  AM  SSB  &  CW  modes  tram  150  to  29,999 
KHz  &  FM  76ta  108  MHz.  PLL/Synthesized  keyboard 
tuning;  LCD  digital  readout;  Scan;  6  memories;  5-step 
LED  S-meier,  SSE7CW  clanfier;  Slide  bass  &  treble 
controls;  4"  speaker;  Sleep  timer;  Tape  jack;  Tilt- 
stand;  AM/FM  telescopic  antenna:  Built-in  ferrtie  bar 
antenna;  AM  long  wire  antenna;  12vdc  or  120vac. 
Uses  AC  adaptor,  (3)  "D"  +  (2)  "AA"  ceils  or  optional 
car  battery  cord.  Supplied  with  AC  adaptor,  AM  long 
wire  antenna,  carrying  strap  &  shortwave  handbook. 
Batteries  not  included.  6^'rh«  12V'w*2'4"d,  4-lbs. 

Reg.  $3499b  -  Ctoseout$19995 

Quantity  limited.  Send  Check  or  Money  Order.  For 
prompt  shipment.  Call  TOLL  FREE  1-800-558-041 1 
and  use  MASTERCARD/VISA  or  request  CASH  COD. 
Allow  $5  for  UPS  shipping  charges  in  the  48  States. 


® 


Use  your  CREDIT  CARD! 

AMATEUR 

ELECTRONIC  SUPPLY 

4828  W.  Fond  du  Lac  Avenue 

Milwaukee,  Wisconsin  53216 

Phone:  (414)  442-4200 

Wisconsin  WATS:  1-800-242-5195 

Nationwide  WATS:  1-800-558-0411 

AES  Branch  Stores  in:  Clearwater,  FL  • 

Orlando,  FL«  Wicklifle,  OH  ■  Las  Vegas,  NV  | 


ALL  BAND  TRAP 
VERTICAL  ANTENNAS! 


FULL  V4th  WAVE  -  Ail  Sandsl  Automatic  Selection 
with  proven  Hl-Q  Trap*.  3  Models- ALL  self  supporting 
Ground  -or  roof  mount.  HEAVY  Double  wall  seamless 
Aluminum  lower  section  -  HI  STRENGTH  FIBER- 
GLASS  TUBJNG  OVER  -ALL  NO  WOBBLY  LU- 
MPY TRAPS  -  NO  UNSIGHTLY  CLAMPS  needed 
Same  skre  ail  the  way  up  1  1/4"-  Trapi  hidden  Jn$nJe, 
You  can  use  U  in  a  I  ft.  sq.  Backyaj-dl  Neighbors  wIM 
newej-  Xnewlnis  is  a  Hi-Power  ALL  Direction  OX  An- 
tenna. FOR  APARTMENTS,  ROW  HOUSES,  MO- 
BILE HOMES  -  CONDOS  etc.  where  minimum  *p*e* 
and  n eat  appsarence  is  M  ANDATOflYf  Instant  "Drive 
In" ground  mount  (Included)  .  Use  With  or  without  radiate 
(Included)  (All  angle  roof  mount  -  Extra  COMPLETELY 
PRETUNED-NO  ADJUSTMENTS  NEEDED  EVER1 
NO  TUNER  NEEDED  Over  AIL  Bands  (except  80 
meter  -  40 O  KC3  SWR  1-1  to  2-1  at  Band  edges,  Stnd, 
SQ239  connecter  -  SO  ohm  for  any  length  RG58U  - 
RG6U  TeedHne.  Matches  ALL  MAKES  TRANSCIEV- 
ERS-2O00  Watt  PEP.  Input  power.  Snipped  -PRE- 
PAID IN  USA.  Assembles  bn  lO  mln.  using  only 
screwdriver.  WEATHERPROOF? 

N&.-AVTSO^IQ  5  Band 251©-  $179.95 

No-  AVT40-10 4  Band  - —    18*9"  —  St  2  9.95 

No-  AVT2O-10^—  3  Band tl'4"  -$99.85 

SEND  FULL  PRICE  FOR  PP  DEL  IN  USA  (Canada 
is  $5.00  extra  for  postage,  clerical,  Customs  etc.)  or 
order  using  VISA,  MASTER  CARD  or  AMERICAN 
EXPRESS.  Give  Number  and  Ex.  date.  Pft  1-308- 
236-5333  9AM-6PM  weekdays.  We  sFifo  In  2-3 
days  .  Puces  will  Increase,  SO  Order  NOW 
ANO  SAVE,  All  Antenna*  Guaranteed  for  1  year 
-  ^Q  day  money  bach  trial,  If  returned  in  new  condl' 
teflr  Free  mf- 

ELECTRONICS       ^^ 


WESTERN 


Dept.    A7-3 


Kearney 


Nebr. 


6BQ47 
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SOCIAL  EVEHTS 


Listings  in  this  column  are  provided'  free  at 
charge  on  a  space-avattabie  basts.  The  tof- 
iowing  information  snoufd  be  included  m 
every  announcement1  sponsor,  event,  date, 
time,  piece,  city,  stare,  admission  charge  {it 
any},  features,  talk  In  frequencies,  and  the 
name  of  whom  to  contact  tor  further  informs* 
Hon.  Announcements  must  be  received  ai  73 
Magazine  by  the  first  of  the  month,  two 
months  prior  to  the  month  in  which  the  event 
takes  place.  Matt  to  Editorial  Offices,  73  Mag- 
azine, ftne  Stnmt.  Petert&fough  NH  03458. 


MORRIS  PLAINS  NJ 
MAR  4 

The  Split  Rock  Amateur  Rad>o  Assoc  ia- 
Hon  win  hold  its  sixth  annual  electron 
auction  on  Friday.  March  4,  19&3,  at  VFW 
Post  #3401,  State  Route  53.  Moms  Plains 
NJ  The  Morns  Plains  VFW  hail  la  located 
a  short  distance  from  US  202  and  NJ  10 
and  Is  easily  reached  via  l-BO,  [-287,  and 
US  46.  Admission  is  Si  .00,  Doors  will  open 
at  7:00  pm  for  unloading  and  inspecting 
equipment  and  the  auction  will  com- 
mence at  8:00  pm  sharp.  Items  to  be  sold 
must  bo  working  equipment  and  loose 
parts  must  be  bagged  in  (he  largest  quan- 
tity possible  A  com  mission  of  10%  will  be 
taken  on  the  first  $50  00  of  each  sale 
Commissions  are  payable  in  cash  only 
Refreshments  will  be  available.  Talk-in  on 
l4G.3B5n46.9B5  (WR2ADB)  and  146  52 
For  more  information,  please  write  to 
SARA.  PO  Bon  3,  Whippany  NJ  07961- 

OLD  BRIDGE  NJ 
MARS 

The  Old  Bridge  Radio  Association  will 
holds  its  third  annual  auction  on  March  6, 
1963,  at  the  K  of  C  Mall,  Pine  Street  (just 
off  Route  16),  Old  Bridge  NJ.  Doors  will 
open  lor  registration  and  Inspection  at 
9:00  am  and  the  sale  will  begin  at  10:00 
am.  Admission  is  $2.50.  On  successful 
sales,  there  will  be  a  club  commission  of 
10%  on  the  first  $100  and  5%  on  the  re- 
mainder  Food  and  drink  will  be  available. 
Talk-in  on  .73.12,  34f.94,  and  £2,  For 
more  Information,  contact  Fred  Goldberg 
WA2BJZ.  29  Clear  view  Road,  East  Bruns- 
wick N J  08616.  or  phone  1201^267-8753. 


SOUTH  ST  LOUIS  MO 
MAR  It 

The  Jefferson  Barracks  Amateur  Radio 
Club  will  hold  its  annual  auction  and  ham- 
test  on  March  11,  1983,  at  theCarondelet 
Sunday  Morning  Athletic  Club  m  South  51. 
Louis  MO. 


EGG  HARBOR  CITY  NJ 
MAR  12 

The  Shore  Points  Amateur  Radio  Club 
will  hold  Spring f est  83  on  Saturday,  March 
12,  1983,  from  9:00  am  lo  3:00  pm.  at  trie 
Atlantic  County  44-1  Center,  Route  50,  Egg 
Harbor  City  NJ  {near  Atlantic  City)-  Admis- 
sion is  $3.00  at  the  gate  and  S2_5Q  in  ad- 
vance- XV Ls  and  children  will  be  admitted 
free.  Sellers"  space  is  15,00  and  sellers 
must  bring  their  own  tables  There  witl  be  a 
large,  heated  building  with  commercial 
power,  as  well  as  outside  covered  tailgating 
spaces.  Refreshments  will  be  available, 
Talk-in  on  146,985  and  .52.  For  more  Infor- 
mation and  reservations,  write  SPARC,  PO 
Box  142,  Absecon  NJ  08201, 
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LAFAYETTE  LA 
MAR  13-13 

The  Acadtana  Amateur  Radio  Associa- 
tion will  sponsor  the  ARRL-approved  23rd 
annual  Lafayette  Amateur  Radio  Hamfest 
on  Saturday  and  Sunday,  March  12-13, 
1983,  at  the  Carencro  High  School,  High- 
way 18S  North,  2Vi  miles  north  ot  1-10, 
La  layette  LA. 

FORT  WALTON  BEACH  FL 
MAR  12-13 

The  Playground  Amateur  Radio  Club 
will  hold  its  13th  annual  North  Florida 
Swap  test  on  Saturday.  March  12.  1983. 
from  8  00  am  to  400  pm,  and  on  Sunday. 
March  13, 1963.  from 8  00 am  to 300 pm. at 
the  Okaloosa  Gouniy  Fairgrounds,  Fort 
Walton  Beach  Fl_ 

MARTINSVILLE  IN 
MAR  13 

The  Morgan  County  Amateur  Radio 
Club  will  sponsor  the  Martinsville  Ham- 
fest on  March  13,  1983,  beginning  at  8:00 
am.  at  the  Morgan  County  4-H  Building 
and  Fairgrounds-  Admission  is  S3 00  in 
advance  and $4.00  at  the  door;  children  11 
and  under  will  be  admitted  free,  Flea-mar- 
ket space  with  a  table  is  $500  and  flea- 
market  space  without  a  table  is  S3. 00.  Pre- 
mium tables  are  520,00,  Tables  will  be 
available  on  a  first-come  basis  and  the 
best  spaces  will  be  assigned  first  Vendor 
setups  will  start  at  5:0Q  am  and  parking 
win  be  free.  Talk-in  on  147.66/06-  For  tick- 
ets.  table  reservations,  and  Information* 
send  an  SASE  to  Aileen  Scales  KA9MBK, 
3142  Market  Place,  Bloomington  IN  47401 . 

TRENTON  NJ 
MAR  13 

The  Delaware  Valley  Radio  Association 
wfN  hold  Its  1 1th  annual  flea  market  on  Sun- 
day. March  13,  1963,  from  8:00  am  to  4:00 
pm,  at  the  New  Jersey  National  Guard 
1i2lh  Field  Artillery  Armory.  Eggerts  Cross^ 
Ing  Road.  Lawrence  Township  Registra- 
tion is  $2.50  in  advance  and  $300  at  the 
door  There  will  be  an  indoor  and  outdoor 
flea-market  area  and  refreshments,  Includ- 
ing breakfast  at  7:00  am.  Sellers  must  bring 
their  own  tables.  Talk-In  on  146  52  and 
14607/67,  For  runner  information,  send  an 
SASE  to  DVRA,  PO  Box  7024.  West  Trenton 
NJ 


WINCHESTER  IN 
MAR  13 

The  Randolph  Amateur  Radio  Associa- 
tion will  hold  Its  4th  hamfest  on  Sunday, 
March  13, 1983,  from  8:00  am  to  5:00  pmP  In 
the  National  Guard  Armory,  Winchester  IN. 
Ticket  donation  is  $3.00  and  children  under 
12  years  old  will  be  admitted  free  Table 
space  {by  reservation  only)  is  $5.00  with  a 
table  and  $2.50  without  There  win  be  a  ? lea 
marks i.  dealers,  programs,  food,  and  drink. 
Setups  will  be  on  Saturday  from  6:00  pm  to 
8:00  pm  and  on  Sunday  from  6:00  am  to  800 
am.  Talk- in  on  147.9G7.30, 224 .907223.30,  and 
146.50.  For  reservations  and  more  informa- 
tion, contact  RARA.  So»  203,  Winchester  IN 
47394,  or  phone  Jake  Life  W9VJX  at 
(31r>564-936l. 

ERIE  PA 
MAR  19 

The  Radio  Association  of  Erie  PA  will 


hold  The  RAE  Eyeball  QSO  Party  on  Satur- 
day. March  19. 1983.  at  the  Perry  Highway 
Hall.  6/10  ol  a  mile  south  ot  1-90  on  the 
west  side  ol  Route  19.  Admission  is  $2.00 
per  person  Tables  (8-foot}  are  S3  00  each 
and  are  by  reservation  only.  Food  wilt  be 
available.  There  will  be  f CC  testing  lor  ap- 
plicants that  mail  Form  610  to  the  Buffalo 
office  by  February  22nd.  Talk-in  on  .0U61 

and  mea 

MARSHALL  Ml 

MAR  19 

The  Southern  Michigan  ARS  and  the 
Calhoun  County  Repeater  Association 
will  hold  the  2 1st  annual  Michigan  Cross 
roads  Hamfest  on  March  19,  1983,  begin- 
ning at  8:00  am,  at  ihe  Marshall  High 
School.  Marshall  Ml.  Tickets  are  $2.00  at 
the  door  and  Sv.50  in  advance.  Table 
space  is  $.50  a  root.  Doors  will  be  open  at 
7:00  am  for  exhibitors  and  there  wilt  be 
plenty  of  carry- rn  treip  and  free  parking 
Food  service  will  be  available  in  the  cafe 
terla  For  tables  or  tickets,  contact  SMARS. 
PO  Bo i  934,  Battle  Creek  Ml  49016,  or 
phone  Chuck  Williams  at  |6 16^964  3197 

SAN  FRANCISCO  CA 
MARIS 

The  ARRL  will  sponsor  the  second  Ama- 
teur Radio  Computer  Networking  Confer- 
ence on  March  19,  1983,  in  San  Francisco 
CA.  The  conference  will  be  In  cooperation 
with  I  heath  Weal  Coast  Computer  Fairs  be 
ing  held  March  18  20,  i963.  This  even!  will 
be  hosted  by  the  Amateur  Radio  Research 
and  Development  Corporation  |  AM  RAO) 
and  the  Pacific  Packet  Radio  Society 
IPPHSj.  Fpr  more  information ,  contact  Paul 
L-  Rlnaido  W4RI,  1524  Springvaie  Avenue. 
McLean  VA  22101 ,  or  phone  |703)-734-Dem 

UPPER  SADDLE  RIVER  Hi 
MAR  19 

The  Chestnut  Ridge  Radio  Club  will  hold 
a  ham  radio  Ilea  market  on  Saturday,  March 
19,  1983,  m  the  Education  Building,  Saddle 
River  Reformed  Church,  East  Saddle  River 
Road  at  Weiss  Road,  Upper  Saddle  River 
NJ.  Admission  is  tree.  Tables  are  $10.00  for 
the  first  and  $5.00  for  each  additional  one. 
Tailgating  Is  $5.00.  Food  and  soda  will  be 
available.  For  turl her  information,  phone 
Jack  Meagher  W2EHD  at  (201)  768^360  or 
Roger  Soderman  KW2U  at  (201  H666-2430, 

MIDLAND  TX 

MAR  19-20 

The  Midland  Amateur  Radio  Club  will 
hold  its  annual  Si.  Patrick's  Swapfest  on 
March  19-20,  1983.  from  8:00  am  to  6; 00 
pm  on  Saturday  and  from  &:QG  am  to  300 
pm  on  Sunday,  at  the  Midland  County  Ex- 
hibit Building,  east  of  Midland  on  High- 
way 30  on  the  north  side.  Pre-regi  strati  on 
is  55  00  (ai  the  door.  $6,00).  Tables  are 
$4,00  each  Refreshments  will  be  avail- 
able. Talk-In  on  16/76  and  0U61.  For  fur- 
ther Information  and  reservaiions,  please 
contact  Midland  Amateur  Radio  Club,  PO 
Box  4401,  Midland  TX  79704, 

JEFFERSON  Wl 
MAP  20 

The  Td-County  Amateur  Radio  Club  will 
hold  its  annual  hamfest  on  March  20,  1983, 
from  8:00  am  lo  3-OG  pm  at  ir*e  Jefferson 
County  Fairgrounds,  Jefferson  Wl  Tickets 
are  12  50  In  advance  and  $3.00  at  the  door. 
Tables  are  $250  in  advance  and  $3.50  at  the 
door.  Parking  is  free  and  there  will  be  plenty 
of  food  available-  Talk-in  on  146.52, 
146.22/82.  and  144.69/145.49  For  more  in- 
formation, advance  tickets,  and  tables, 
send  an  SASE  to  Horace  HHker  K9UM,  PO 
Box  204,  261  E  High  Street.  Milton  Wl 
53563. 


MAUMEE  OH 
MAR  20 

The  Toledo  Mobile  Radio  Association, 
inc.,  will  hold  lis  20th  annual  auction  and 
hamfest  on  Sunday,  March  20, 1963,  from 
8:00  am  to  5  00  pm.  at  the  Lucas  County 
Recreation  Center,  Key  Street.  Maumee 
OH.  Tickets  are  $2.50  in  advance  and 
$3.00  at  the  door.  The  auction  is  free  and 
starts  at  10:00  am  Ample  free  parking  will 
be  available  all  day  and  overnight.  Flea- 
market  tables  will  be  available  and  dis- 
plays will  be  limited  to  electronics  and 
ham  gear  only.  There  will  also  be  commer- 
cial exhibits,  special  programs  for  the  la- 
dles, and  refreshments  Talk-In  on  14601/ 
.61,  ,19/ J9.  .34Z.94,  147.B7f\27t  J75/,3?5, 
and  146.52/32*  For  more  information,  send 
an  SASE  to  J  Honisko  KBBYD,  1733  RanV 
way  Drive  N.,  Maumee  OH  43537. 

MAUMEE  OH 
MAR  20 

The  annual  meeting  of  the  American 
Signaling  Society  is  scheduled  for  March 
20,  1983.  The  meeting  will  begin  promptly 
at  0100  hours  UTC  Members  and  guests 
will  convene  In  the  Main  Exhibit  Hall  of 
the  Lucas  County  Recreation  Center,  2901 
Key  Street.  Maumee  OH.  In  addition  to  the 
election  of  officers,  the  ever-popular 
forum  on  the  latest  signaling  techniques 
will  be  offered.  A  Century  Ciubconfab  will 
also  be  held.  For  additional  information, 
please  send  an  SASE  10  The  American 
Signaling  Society,  4015  Windermere 
Road,  Columbus  OH  43220 

CIRCLEVILLE  OH 
MAR  20 

The  Teays  Amateur  Radio  dub  will  hold 
its  sixth  annual  King  of  the  Pumpkin  Ham- 
fest on  Sunday,  March  20, 1983,  from  6  00 
am  to  4:00  pm,  at  Ihe  Pickaway  County 
Fairgrounds  Coliseum  Tickets  are  $2  00 
in  advance  and  S3  00  at  the  door.  Tables 
«8- foot  J  are  $4  00  in  advance  and  $5,00  a  I 
the  door.  Doors  will  be  open  for  setups  on 
Saturday  ai  4.00  pm  and  overnight  securi- 
ty will  be  provided-  A  large  parking  area 
and  food  will  be  available.  Tallin  on 
147.7B/I8and  52r,52,  Foraddilionai  Infor- 
mation, please  send  an  SASE  to  Dan 
Grant  W8UCF,  22150  Hulse  Road,  Circle- 
vilie  OH  431 13,  or  phone  (6J4M74-6305 

STERLING  IL 
MAR  20 

The  Sterling/Rock  Falls  Amateur  Radio 
Society  will  hold  Its  23rd  annual  hamfest 
on  March  20,  1983.  beginning  at  7:30  am. 
at  the  Sterling  High  School  Field  House. 
1608  4th  Avenue,  Sterling  It-  Tickets  are 
$2.00  in  advance  and  $2.50  at  the  door. 
Commercial  tables  and  flea-market  tables 
requiring  electricity  are  $500:  all  others 
are  $3.00.  A  concession  stand,  tree  park- 
ing, and  overnight  space  for  self-con- 
tained campers  will  be  available.  There 
will  be  commercial  distributors,  dealers, 
and  a  large  flea  market,  Talk-In  on 
146.25/85  (W9MEP),  For  advance  tickets, 
tables,  and  Information,  contact  Sue  Pe- 
lers.  511  8th  Avenue,  Sterling  IL  61D91,  or 
call  (81 5i625  9262 

9LACKS8URG  VA 
MAR  21  -24 

The  Virginia  Polytechnic  Institute  and 
State  University  will  hold  a  Personal  Mi- 
crocomputer interfacing  and  Scientific  In- 
strumentation Automation  Workshop  on 
March  21-24,  1963,  on  the  Virginia  Tech 
campus  in  Blacksburg  VA.  The  workshop, 
directed  by  Drs.  Paul  Field,  Chris  Titus, 
Jon  Titus,  and  Mr.  David  Lafsen,  Is  hands- 
on,  with  the  participant  designing  and 
testing  concepts  with  actual  hardware. 


The  charge  is  $595.00.  For  more  informa- 
tion, write  Dr.  Linda  Leffet,  CE.C  T  Virginia 
Tech,  Blacksburg  VA  24061,  or  call 
(703>961-4B4B. 

CANTON  OH 
MAR  26 

The  Canton  Amateur  Had  to  Club  wif  I  hold 
an  auction  on  March  26,  1983,  beginning  at 
5;0O  pm,  at  the  Nimishillen  Grange,  Easton 
Street  NE,  Canton  OH  Admission  is  $2.00^ 
flea-market  table  space  is  $2,00.  Free  park- 
ing will  be  available,  Tallin  on  147.12/72, 
For  general  information,  phone  Herb 
Bushong  WD8IPE  at  (216)  48S-2920. 

JOHNSTOWN  PA 
MAR  27 

The  Conemaugh  Valley  Amateur  Radio 
Club  will  hold  its  sixth  annual  hamfest  on 
Sunday.  March  27,  1983.  from  6:00  am  to 
4:00  pm,  at  the  East  Taylor  Fire  Hall,  which 
Is  located  on  Route  271,  5  miles  south  of 
Route  22  (4  miles  north  of  Johnstown). 
There  will  be  plenty  of  food  and  refresh- 
ments available.  Talk-in  on  146.34^.94. 


GRAYSLAKE  JL 
MAR  27 

The  Libertyville  and  Mundelein  Ama- 
teur Radio  Society  will  hold  LAMARS- 
FEST  1983  on  Sunday,  March  27, 1983,  be^ 
ginning  at  S;0Q  am,  at  the  Lake  County 
Fairgrounds,  Routes  45  and  120,  Grays- 
lake  IL.  Tickets  are  $2.00  in  advance  or 
$3.00  at  the  door.  Tables  {9-foot)  are  $5.00 
each.  Reservations  are  encouraged  he- 
cause  choice  locations  will  be  assigned 
first.  Commercial  setups  will  beg  in  at  6:30 
am  and  other  setups  will  begin  at  7:00  am. 
There  will  be  free  parking,  and  breakfast 
and  lunch  Will  be  available.  Talk-in  on 
147.63/.03  and  146.94.  For  tickets,  table 
reservations,  or  exhibitor  information, 
send  an  SASE  to  LAMARS,  PO  Box  751, 
Libertyville  IL  6004&. 


MADISON  OH 
MAR  27 

The  Lake  County  Amateur  Radio  Associa- 
tion will  hold  their  fifth  annual  Lake  County 
Hamfest  and  Computer  Fest  on  Sunday, 
March  27,  1963,  from  8:00  am  to  4:00  pm,  at 
Madison  High  School,  Madison  OH  (40 
miles  east  of  Cleveland),  Admission  Is  £250 
in  advance  and  $350  at  the  door.  Table  and 
display  space  (all  indoors)  is  $5.00  for  a 
6-foot  table  and  $6,50  for  an  8-foot  table. 
There  will  be  plenty  of  free  parking.  Doors 
will  open  for  exhibitors  at  5:30  am.  Talk-in 
on  147.B17.21.  For  reservations  and  more  in- 
formation, send  an  SASE  to  Lake  County 
Hamfest  Committee,  3777S  Lake  Shore 
Boulevard,  Eastlake  OH  44094,  or  phone 
{216)953-9784, 


BALTIMORE  MD 
MAR  27 

The  Baltimore  Amateur  Radio  Club,  Inc. 
(BARC),  will  hold  the  1963  Greater  Balti- 
more Hamboree  and  Computerfest  on 
March  27,  1983.  beginning  at  6:00  am,  at 
the  Maryland  State  Fairgrounds  Exhibi- 
tion Complex  (located  east  of  f*B3  exit  17, 
three  miles  north  of  i-695,  north  of  Balti- 
more). Timonium  MD.  Admission  is  $3.00; 
children  under  12  will  be  admitted  free. 
Overnight  accommodations  are  available 
in  the  Immediate  area.  Amateur-radio,  per- 
sonal-computer, and  small-business-com- 
puter dealers  will  be  present.  There  will  be 
an  indoor  flea  market*  a  large  hard-sur- 
faced outdoor  tailgate  area,  food  service, 
free  parking,  and  guest  speakers  through- 
out the  day.  For  additional  information 
and  table  reservations,  contact  GBHSC, 
PO  Box  95s  Tlmonium  MD  2 1093- 0095,  or 


phone  (301)-56M262.  For  a  recorded  an- 
nouncement,  dial  (301)  HAM  TALK. 

SOMERSWORTH  NH 
APRS 

The  Great  Bay  Radio  Association  will 
hold  Its  3rd  annual  hamfest-flea  market  on 
Saturday,  April  9,  1963,  from  9:00  am  to 
3:00  pm,  at  the  Somersworth  Armory, 
Sornersworth  NH.  The  entrance  fee  Is 
$1.00  per  person.  Food,  refreshments,  and 
free  parking  will  be  available  For  advance 
registrations  and  further  information, 
write  Great  Bay  Radio  Associations,  PO 
Box  911,  Dover  NH  03820. 


MADISON  Wl 
APR  10 

The  Madison  Area  Repealer  Associa- 
tion, Inc.  {MARA),  will  hold  its  eleventh  an- 
nual Madison  Swapfest  on  Sunday,  April 
10S  19&3,  at  the  Dane  County  Exposition 
Center  Forum  Building,  Madison  Wl, 
Doors  will  open  at  8:00  am  for  commercial 
exhibitors  and  flea-market  sellers,  and  at 
9:00  am  for  the  general  public.  Admission 
is  $2.50  pe  r  person  i  n  ad  v  a  n  c  e  and  S3 .  00  at 
the  door,  Children  twelve  and  under  will 
be  admitted  free.  Flea-market  tables  are 
$4.00  each  in  advance  and  S5.00  ai  the 
door.  Features  will  include  commercial 
exhibitors,  a  flea  market,  an  all-you-can- 
eat  pancake  breakfast,  and  a  barbecue 
lunch.  Plenty  of  parking  space  and  nearby 
hotel  accommodations  are  available. 
Talk-in  on  746.16/  76(WR9ABT),  For  reser- 
vations (early  ones  are  advised)  or  more 
information,  write  to  MARA,  PO  Box  34Q3, 
Madison  Wl  53704. 


FRAMINGHAM  MA 
APR  10 

The  Framingham  Amateur  Radio  Associ- 
ation, Inc.,  will  hold  ils  &th  annual  spring 
flea  market  on  Sunday,  April  10, 1983,  at  the 
Framingham  Civic  League  Building,  214 
Concord  Street  (Route  126),  downtown 
Framingham  MA.  Admission  is  $2.00  and 
doors  will  be  open  at  10:00  am.  Tables  are 
$10.00  (pre-regjstration  required)  and 
sellers  may  set  up  beginning  at  8:30  am. 
Radio  equipment,  computer  gear,  and  food 
will  be  available.  Talk-in  on  75M5  and  .52 
For  more  information,  contact  Ron  Egalka 
K1YHM,  3  Drlscoll  Drive,  Framingham  MA 
01701. 


SOUTH  SIOUX  CiTY  NE 
APR  15-17 

The  39  Hundred  Club  will  hold  the  1983 
Midwest  ARRL  Convention  on  Friday,  Sat 
urday,  and  Sunday,  April  15-17,  1983,  at 
the  Marina  Inn,  South  Sioux  City  NE.  di- 
rectly across  the  river  from  Sioux  City.  On 
Saturday,  features  will  include  a  QGWA 
breakfast,  a  3900  Club  luncheon,  an  all- 
day  ladies'  program,  and  an  evening  ban 
quel  with  entertainment.  There  will  be 
seminars,  displays,  commercial  exhibits, 
and  a  66-table  flea  market,  all  Indoors  in 
the  same  building.  Tables  (8  ft.  x30  in.) 
are  $5.00  for  the  3  days,  $4.00  for  Friday 
night  and  Saturday.  For  table  reserva- 
tions, contact  AJ  Smith  WflPEX,  3529 
Douglas  Street,  Sioux  City  IA  51104.  Ex- 
hibitors should  contact  Jim  Boise 
KA&GZY,  22  LaSaife  Street,  Sioux  City  IA 
51104,  Setup  time  is  Friday  afternoon, 
April  15th,  Convention  fees  are  $6  00  for 
the  3  days;  advance  banquet  reservations 
are  $10.00  (at  the  door,  $12,00).  For  ad- 
vance banquet  tickets  and  motet  reserva- 
tions, write  to  Jerry  Smith  WBDUN,  Akron 
IA  51001.  For  general  information,  contact 
Dick  Pitner  WfflFZO,  General  Chairman, 
2931  Pierce  Street,  Sioux  City  !A  51104. 


DAYTON  OH 
APR  23 

The  Washington  University  Amateur 
Radio  Club  will  hold  a  reunion  dinner  on 
Saturday,  April  23,  1983.  at  the  Dayton 
Hamfest.  All  past  members  of  the  club  are 
invited.  For  more  Information,  contact 
Washington  University  ARC  WfflQEV,  Box 
1128,  St.  Louis  MO  63130. 


PARAMUS  NJ 
MAY  1 

The  Bergen  ARA  will  hold  a  Ham  Swap 
n'  Sell  on  May  1,  1983,  from  &:00  am  to 
4:00  pm,  al  Bergen  Community  College, 
400  Paramus  Road,  Paramus  NJ.  Admis- 
sion for  sellers  is  $3.00;  buyers  will  be  ad 
mltted  free.  There  will  be  thousands  of 
spaces  but  lailgating  only.  Sellers  must 
bring  their  own  fables.  Talk-in  on  ,79/19 
and  .52  For  more  information,  contact 
Jim  Greer  KK2U,  444  Berkshire  Road, 
Ridgewood  NJ  07450,  or  phone 
(20D-445  2855. 

DULUTHMN 
MAY  7 

The  Arrowhead  Radio  Amateur  Club  will 
hold  its  annual  swapfest  on  Saturday,  May 
7,  1983,  from  10:00  am  to  3:00  pm,  at  the 
Holiday  Inn,  207  West  Superior  Street, 
downtown  Duluth  MM.  Admission  will  be 
$2.50  In  advance  or  $3.00  at  the  door  Tables 
(4-foot)  are  $3.50  in  advance  or  $4.00  at  the 
door  There  will  be  plenty  of  food,  free  park- 
ing In  the  ramp,  and  an  enclosed  shopping 
mall  for  the  XYLs.  Talk-In  on  .34/94.  For  ad 
vanced  reservations,  room  discount  rates, 
or  more  information,  send  an  SASE  to  Jerry 
Frederick  N^BNG,  1127  104th  Avenue 
West.  Duluth  MN  55B08. 

CEDARBURG  Wl 
MAY  7 

The  Ozaukee  Radio  Club  will  sponsor 
its  5th  annual  swapfest  on  Saturday,  May 
7, 1983,  from  &:00am  to  1:00  pm,  at  the  Cir- 
cle B  Recreation  Center.  Highway  60,  Ce- 
rt arburg  Wl  (located  20  miles  north  of  Mil- 
waukee). Admission  is  $2.00  in  advance 
and  $3  00  at  the  door.  All  B  foot  tables  are 
$300.  Sellers  will  be  admitted  at  7:00  am 
tor  table  setups.  Food  and  refreshments 
will  be  available.  For  tickets,  tables, 
maps,  or  more  information,  send  an  SASE 
to  1983  Ozaukee  Radio  Club  Swapfest,  PQ 
Box  13,  Port  Washington  Wl  53074. 

ROCHESTER  NY 
MAY  20-21 

The  Rochester  Hamfest,  in  conjunction 
with  the  ARRL  New  York  State  and  Atlan- 
tic Division  Conventions,  will  be  held  on 
May  20-21,  1983,  at  the  Marriott  Thru  way 
Hotel  and  the  Monroe  County  Fair- 
grounds. Tickets  are  $4,00  in  advance  and 


$5.00  at  the  gate.  Flea- market  tickets  are 
$2.00  per  space.  The  banquet  will  be  held 
at  6:30  pm  on  Friday  and  be  followed  by 
the  annual  Funfest  at  8:00  pm.  The  flea 
market  will  open  at  6:00  am  on  Saturday; 
the  commercial  exhibits,  at  8:30  am.  The 
hamfest  will  close  at  6:00  pm.  There  will 
be  FCC  exams  given  at  the  Rochester 
Hamfest  for  those  who  have  sent  Form 
610  to  FCC,  1307  Federai  Building,  111  W. 
Huron  Street,  Buffalo  NY  14202,  by  May 
1st.  A  ladies'  program  will  be  available. 
Talk-in  on  146.2S/.88  and  144,51/145.11. 
For  advance  tickets,  contact  K2MPr  737 
Latta  Road,  Rochester  NY  14612.  For 
more  information,  write  Rochester  Ham- 
fest, 300  White  Spruce  Bouievard,  Roch- 
ester NY  14623. 

MUNCIEIN 
MAY  22 

The  fourth  annual  MAARC  Hamfest  will 
be  held  on  Sunday,  May  22,  19B3,  in  the 
Memorial  Building  located  on  the  grounds 
of  the  Delaware  County  Fairgrounds.  Ad- 
vance admission  tickets  are  $2.00  and  ta 
bles  are  $5,00  each.  Two  new  features  are 
computer  displays  and  the  first  annual 
Middletown  USA  QSO  Party  which  will  be 
run  during  this  weekend.  The  MAARC  club 
station  will  be  in  operation  from  the  ham- 
fest site.  Electrical  hookups  and  security 
will  be  provided  during  the  entire  show  in 
a  clean  and  fully  enclosed  building.  For 
additional  information,  write  Walt  Rob- 
bins,  Jr.  WA9ZES,  Publicity  Chairman,  HR 
2,  Box  340E.  Muncie  IN  47302. 

CUMBERLAND  ME 
JUL  30 

The  Blackstrap  Repeater  Association 
will  hold  the  second  annual  Greater  New 
England  Hamfest  on  Saturday,  July  30, 
1983,  from  8:00  am  to  5:00  pm.  at  Cumber- 
land Fairgrounds,  Cumberland  ME.  Tick- 
ets are  $1.00  in  advance  and  $2.00  at  the 
gate.  There  will  be  forums,  exhibits, 
meetings,  speakers,  dealers,  and  a  giant 
flea  market.  Food  and  free  camping  will 
be  available.  Talk-in  on  147,69/0$,  146,52, 
3.940,  and  146.13/.73,  For  more  informa- 
tion, call  Ed  Williams  KA1F2D  at  (207}- 
84^3509. 

TRUMANSBURG  NY 
AUG  27 

The  annual  Finger  Lakes  Hamfesl  will 
be  held  on  August  27,  1983,  from  8:00  am 
to  5:00  pm.  at  the  Trumansburg  Fair- 
grounds. Rt.  96,  12  miles  NvV  of  Ithaca  NY. 
Admission  is  S2,0Q  at  the  gale.  There  will 
be  a  flea  market,  commercial  exhibitors, 
a  boat  anchor  auction,  refreshments,  and 
a  craft  show  for  the  ladies.  Talkin  on 
.37/,97  and  .52.  For  further  details,  write 
Dave  W2CFP,  866  Ridge  Road,  Lansing 
NY  14382. 


HAM  HELP 


I  have  the  following  equipment  available 
for  cost  of  postage  or  free  pickup;  the 
Heathkit  GR-68,  which  shorts  the  ac  power 
supply,  and  the  Heathkit  GR-9&,  which 
drifts  slightly. 

Steve  CliHon  WA2TYF 

&00  W.  End  Ave. 

New  York  NY  10025 

I  need  frequency-determining  networks 
with  2125-Hz  and  2295-Hz  center  frequen- 
cies tor  use  with  a  Northern  Radio  Com- 
pany dual-frequency-shift  tone  converter, 


type  152,  model  2, 


Bob  Workman  WA4ZZN 

PO  Box  942 

Atlantic  Beach  NC  28512 


I  wo  u Id  I i  ke  to  f I  nd  a  K n  ig  ht  KG687  s  wee p 
generator  and  the  schematics  for  a  Sony 
MX- 12  microphone  mixer  and  the  Scott 
299  T  audio  amplifier, 

Dave  Overton 

1709  Wi  30 

Austin  TX  78703 
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CONTESTS 


Robert  Baker  WB2GFE 
15  Windsor  Dr. 
At co  NJ  08004 

QCWA  QSO  PARTY— PHONE 

Starts:  0001  GMT  March  12 

Ends:  2000  GMT  March  13 

This  is  the  second  part  ol  the  26th  annu- 
al QCWA  QSO  party.  You  can  work  the 
game  st  an  on  more  than  once  providing  It 
is  on  another  band.  Qnly  the  bands  listed 
under  frequencies  will  count  in  this  QSO 
party. 

EXCHANGE 

QSO  number,  operator's  first  name, 
QCWA  chapter  Identification  {official 
number  or  name),  and  state  or  country. 
Members  not  affiliated  with  a  chaolei 
should  use  "AL" 

FREQUENCIES: 

Any  authorized  amateur  frequency  in 
the  bands  in  at  are  listed  below  is  perm  is 
sible    The  following  suggested  frequen- 
cies have  been  selected  to  minimize  inter- 
ference to  others,  however,  please  feel 
free  to  wander  up  or  down  from  these  (I 
you  w  desire:   3900-3930.   7230  7260. 
U2a0  14310.  21350-21380,  28600  28630 
These  frequencies  are  selected  as  a  start- 
ing place.  When  pileups  occur,  don't  be 
afraid   to   go  either  side  of  these  Ire 
quencies. 

SCORING; 

Each  contact  made  with  another  QCWA 
member  will  count  as  a  single  point  This 
year's  contest  has  three  multipliers:  chap- 
ters, States,  and  countries.  For  each  band, 
every  new  chapter  Is  a  multiplier  of  one, 
every  new  state  (USA)  Is  a  mull  I  filler  of 
one,  and  every  new  country  (AfiRL  DXGC 


listiisa  multiply  ot  two  At  intend  of  the 
pariy,  add  up  your  total  contacts  for  all 
bands  and  multiply  it  by  the  sum  of  all 
your  multipliers  for  all  bands.  This  wui 
give  you  your  totai  and  final  score 

EN  Wi£S 

Please  keep  separate  Ju^s  fur  each 
band  Logs  should  include  the  following 
information  time  (GMT),  call.  QSO  num- 
bers, name,  chapter  number  or  name,  u 
state  or  country.  It  is  the  responsibility  of 
each  contestant  to  provide  a  legible  tog, 
no  carbon  copies,  and  to  list  all  claimed 
contacts.  The  total  contacts  and  multipli- 
ers lor  each  page  should  be  recorded  ai 
(he  huttom  of  each  page.  The  total  con- 
tacts for  the  party  will  not  be  relumed, 
M  ake  sure  you  have  correct  postage  when 
you  mail  your  logs.  Send  logs  no  late*  than 
March  31  st  to:  Spaceport  Center  #66, 
Donald  McClenon  N41N,  3075  Florida 
Avenue.  Melbourne  PL  32901,  Separate 
logs  and  scores  must  be  submitted  lui 
both  the  CW  and  phone  parlies. 

YL  ISSB  QSO  PARTY— CW 

Starts:  0001  GMT  March  12 

Ends:  2359  GMT  March  13 

Two  six-hour  rest  periods  me  required 
Operating  categories  include:  single  oper 
atOf,  DX/WK  partners,  and  YUOM  teams 
All  bands  will  be  used  and  the  same  sta- 
tion may  be  contacted  on  different  bands 
fpr  contact  points  but  not  as  country 
multipliers   VHF  and  UHF  may  be  used 
but  ail  contacts  must  be  direct  and  not 
through  repeaters.  Nets  are  not  allowed! 

EXCHANGE 

Name,  BST,  SSB  number,  country.  WrK 
state  or  VE  province,  and  DX/WK  partner's 

call.  If  t\o  partner,  leave  blank.  It  non- 
member,  send  "no  number." 


c 

Mar  5-6 

ALENMR 

ARRL  Interna  lion  a  1  DX  Contest— Phone 

Mar  12-13 

Yt  ISSB  QSO  P»rty-CW 

Mar  12-13 

QCWA  OSO  Party—  SSB 

Mar  12-13 

Morton  Contest 

Mar  12-14 

Idaho  QSO  Party 

Mar  12-14 

Virginia  OSO  Party 

Mar  13 

Wisconsin  QSO  Party 

Mar  19-20 

Bermuda  Amateur  Radio  Contest 

Mar  11-20 

Tennessee  QSO  Party 

Mar  19-21 

BARTG  Spring  RTTY  Contest 

Apr  9-10 

CARF  Commonwealth  Phone  Contest 

Apr  9-10 

ARRL  QSO  Party— CW 

Apr  16 

Holiday  In  Dine  QSO  Party 

Apr  16-17 

ARRL  QSO  Party— Phona 

Jun  11-12 

ARRL  VHF  QSO  Party 

Jun  25-26 

ARRL  Field  Day 

Jul  9-10 

lAftU  Radios  port  Championship 

Jul  15-17 

AS  Magazine  SSTV  DX  Contest 

Aug  6-7 

ARRL  UHF  Contest 

Aug  19-21 

AS  MagarJns  UHF  FSTV  DX  Contest 

Sep  10-11 

ARRL  VHF  QSO  Parly 

Oct  8-9 

ARRL  QSO  Party-CW 

Oct  9-10 

ARRL  QSO  Party— Phone 

Oct 1S-16 

ARRL  Simulated  Emergency  Test 

Nov  5-6 

ARRL  Sweepstakes— CW 

Nov  19-20 

ARRL  Sweepstakes— Phone 

Dec  3-4 

ARRL  160  Water  Contest 

Dec  10-11 

ARRL  10  Meter  Contest 

FREQUENCIES: 

On  HF  use  the  USA  General-class  band 
portions.  Chech  BO  and  40  meters  on  Ihe 
ho  ut 

SCORING 

Score  3  points  tor  each  member  con- 
lacteal  on  own  contir  pofertl  if  diliei 

ent  continent  Nu-.n.n  nDur  contacts 
count  one  point.  Only  member  station 
contacts  count  for  multipliers  Multipliers 
ate  each  slate,  country,  and  VE  province, 
also,  each  team  contacted  but  only  once 
(or  each  team.  When  OX/WK  partners  con- 
tact each  other  4  ni  s  as  a  double  mui 
tiplier  if  your  total  dt  input  power  is  250 
Watts  or  leas  during  the  entire  OSO  pa* 
then  count  an  additional  power  multiplier 
of  two.  Final  score  Is  sum  of  OSO  points 
times  the  total  multiplier 

AWARDS: 

Special  certificates  will  be  awarded  to 
the  winners  ot  each  category,  Regular  car 
iHieates  for  country,  US  stute,  And  Cana- 
dian province  winners 

ENTFIIES 

Logs  must  show  date/time  (GMT),  sta- 
tion contacted:  R5T;  mode,  band:  SSB 
number;  US  state,  VE  province,  orcouhtry; 
and  period  of  rest  time  Summary  sheets 
Show  states.  Canadian  provinces,  coun- 
tries. YUOM  teams,  and  DX/WK  teams 
and  partner  contacts  Send  logs  and  sum- 
mary sheets  to:  Rich  &  Minnie  Connolly 
(KOTDJ  &  KA6ALX)  Star  Rt  1  Crocker  MO 
65452  prior  to  June  1  si  Be  sure  to  indicate 
who  your  DX/WK  partner  13* 


WORKED  ALL  MORTON 
CONTEST 

0001  GMT  March  12  to 
2400  GMT  March  13 

Morton  stations  will  be  working  all 
bands,  phone  and  CW.  about  5  kHz  apart 
up  from  the  bottom  edge  ot  the  General 


portion  of  each  band  Contest  exchange 
consists  ot  RS{T1  and  slate,  province,  or 
county  Gertihcates  will  be  issued  to 
those  hams  who  have  OSOs  with  live  or 
more  members  ot  the  Morton  Amateur 
Radio  Club  or  residents  of  Morton,  Illinois 
during  the  contest  period.  To  receive  the 
award,  applicants  should  send  log  mfor- 
mation  listing  at  least  live  Morton  con- 
tacts along  with  a  large  SASE  to: 
WD9AEU  701  Columbus  Ave,.  Morton  1L 


IDAHO  QSO  PARTY 

Starts:  0000  GMT  March  12 
Ends:  2359  GMT  March  14 

Sponsored  by  the  Kootenai  Amateur 
Radio  Society  ot  northern  Idaho, 

EXCHANGE 

RSiT>  and  Idaho  OOOhty,  state,  province, 
or  country 

FREQUENCIES: 

S5B-392Q,  7260,  14250,  14325.  31325. 
21380.28550. 

CW-  50  kHz  up  Irom  the  lower  band 
edge. 

Novices— 25  kHi  up  from  their  lower 
band  No  net  frequencies,  please* 

SCORtNG 

Idaho  stations  score  1  point  lor  each 
QSO  and  multiply  by  the  number  ot  Idaho 
counties,  states,  VE  provinces,  and  coun- 
tries worked.  Others  score  I  point  per 
Idaho  QSO  and  multiply  by  the  total 
number  ot  Idaho  counties  worked 

AWARDS: 

Awards  will  be  issued  to  the  top  scorer 
in  each  Idaho  county,  state.  VE  province, 
and  country 

ENTRIES 

Mailing  deadline  for  all  entries  in  the 
USA  is  April  16th,  May  1st  lor  all  DX  coun 


E  OLD  TIMER'S  BULLET 

Ommu.  Juuwwt,  Animus  WntELEsa  Association   Jr.. 
kubhtbtd  In*  ib*  Ohf  T  imc  WircUi*  Ope**io*.  Hiiiflri**  ttHl  Culltriut 


NEWSLETTER  OF  THE  MONTH 

Galena  crystals,  horn  speakers,  and  4-pillar  tubes  are  alt  subjects  you  would  not 
expect  in  find  in  a  modern  amateur  publication— unless  it  happened  to  be  the  Old 
Timers  Bulletin,  this  month's  winner  in  TJs  newsletter  contest 

The  Bulletin  Is  published  by  the  Antique  Wireless  Association,  which  is  devoted  to 
the  research  and  documentation  ot  the  early  history  ot  wireless  commun  cat  tons 

What  differentiates  this  bulletin  from  many  others  is  the  relatively  luue  space  de- 
voted to  organizational  news;  Instead,  the  Bulletin  contains  a  variety  of  construc- 
tion articles,  historical  shorts,  and  sage  antique-radio  restoration  advice. 

The  December,  1962,  issue  included  construction  plans  for  a  1928-  vintage  trans- 
mitter using  two  UX-210  lubes  and  the  design  parameters  for  At  water  Kent  horn 
speakers.  Another  article,  "Arthur  Wehnelt  and  His  Wonderful  Cathode ,"  looked  at 
the  contributions  of  I  his  liitie  known  physicist,  whMe  contributor  Alan  Douglas 
puired  Raytheon's  4  pi  liar  tubes  out  of  the  cobwebs. 

Special  sect  ion  a  include  columns  for  antique-radio  collectors,  a  section  on 
home-brewing  parts,  and  nps  on  restoring  old  radios. 

The  Bulletin  is  spiced  with  reprints  of  news  articles  and  cartoons  from  eariy  In 
the  century,  and  the  artwork  throughout  meshes  with  the  publication's  focus  on 
that  era.  Reading  it,  you  could  almosl  imagine  that  you  were  back  in  the  days  of  the 
spark  gap. 

The  Bulletin  is  typeset  and  printed,  with  good-quality  black  and  white  photo- 
graphs throughout.  Even  those  who  do  not  remember  the  days  when  the  tube  was 
king  can  enjoy  reading  about  the  early  progress  of  electronics  and  probably  learn  a 
thing  or  two  in  the  process. 

Congratulations  to  the  Antique  Wireless  Association  lor  making  the  good  old 
days  alive  and  interesting. 

If  your  club  would  like  to  enter  73"s  newsletter  contest,  send  a  copy  to:  Editorial 
Offices,  73H  Peterborough  NH  03456. 
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tries  and  Canada.  Send  entries  to: 
Vladimir  J,  Kallna  KN7KP  South  1555 
Signal  Point  Road,  Post  Falls  JD  83654. 

VIRGINIA  QSO  PARTY 

Starts:  1800  GMT  March  12 
Ends:  0200  GMT  March  14 

The  1983  QSO  party  is  again  sponsored 
by  the  Sterling  Park  Amateur  Radio  Club 
ot  Sterling  Park,  Virginia.  The  same  sta- 
tion may  be  worked  on  each  band  and 
each  mode.  Virginia  stations  may  contact 
in-state  stations  for  QSO  and  multiplier 
credit.  Virginia  mobile  stations  may  be 
worked  In  each  new  county  they  operate 
from  for  new  QSO  and  multiplier  credit 
regardless  of  whether  or  not  previously 
worked  on  the  same  band  and  mode  In 
another  county.  QRP  stations  must  run  5 
Watts  or  less  for  their  entire  operating 
time. 

EXCHANGE: 

QSO  number  starting  with  001  and  QTH 
consisting  of  state,  province,  DX  country, 
or  Virginia  county.  Virginia  stations  note 
that  the  reference  for  valid  counties  is 
CQ's  Counties  Award  Record  Book  which 
lists  a  total  of  95  countries. 

FREQUENCIES: 

Phone— 3930,  7230,  14285,  21375, 
28575,  and  anywhere  on  160- meter  band 
except  In  DX  windows  for  US  stations. 

CW— 60  kHz  up  from  the  low  end  of 
each  HF  band  except  anywhere  in  10-  and 
160-meter  bands  or  Novice  subbands, 

SCORING: 

Count  one  point  per  QSO.  Virginia  sta- 
tions multiply  total  QSOs  by  the  sum  of 
states,  Canadian  provinces,  DX  countries, 
and  Virginia  counties  worked.  Others 
multiply  QSOs  by  the  number  of  Virginia 
counties  worked. 

AWARDS: 

Engraved  piaques  to  the  top  scoring 
stations  in  the  following  categories:  high 
Virginia  single  operator  (fixed  location), 
sponsored  by  K3RZR  and  K  A3  DTE;  high 
Virginia  mobile  station  donated  by  Elec- 
tronic Equipment  Bank  of  Vienna,  Virgin- 
la;  high  out-of-state  (including  DX)  station; 
high  QRP  station  (if  5  or  more  QRP  entries 
are  received)  donated  by  K7HMP. 

ENTRIES: 

Follow  ARRL  standard  contest  guide- 
lines for  logs,  Indicate  each  new  multipli- 
er as  worked.  Send  a  summary  sheet,  with 
your  log  and  an  SASE  for  a  copy  of  the 
results,  to:  Virginia  QSO  Party,  c/o  Barry 
Pybas  KW4i,  313  W.  Derby  Avenue,  Ster- 
ling Park  VA  22170,  Mailing  deadline  Fs 
April  15th. 

WISCONSIN  QSO  PARTY 

1700  TO  2400  GMT  March  13 

Use  both  GW  and  phone,  stations  may 
be  worked  once  per  mode  on  each  band. 
Mobiles  may  be  worked  again  when 
changing  counties.  No  repeater  QSOs  I 

EXCHANGE: 

RS(T)  and  state,  province,  or  Wisconsin 
county. 

FREQUENCIES: 

Pnone^399G,  7290,  14290 
CW— 3560,  7050,  14060. 

SCORING: 

Phone  contacts  count  1  QSO  point 
while  CW  contacts  count  2  QSO  points. 
Wisconsin  stations  multiply  QSO  points 


by  totai  number  of  states,  provinces,  and 
Wisconsin  counties.  DX  countries  count 
for  QSO  points  but  not  multipliers,  Non- 
Wisconsin  stations  multiply  QSO  points 
by  number  of  Wisconsin  counties  (72 
max).  As  a  bonus,  Wisconsin  mobiles  add 
500  bonus  points  for  each  county  that  you 
operate  from  outside  your  home  county 
with  a  minimum  of  15  QSOs  per  county  to 
qualify. 

AWARDS; 

Awards  will  be  presented  to  the  highest 
scores  in  each  state  and  province,  as  well 
as  to  the  highest  aggregate  club  score, 

ENTRtES: 

All  entries  must  contain  a  log  con- 
sisting of:  time  in  GMT.  call,  RSfF),  state, 
Wisconsin  county*  mode*  and  a  score 
summary.  Logs  containing  more  than  100 
QSOs  must  be  accompanied  by  a  dupe 
sheel.  Entries  must  be  postmarked  by 
April  15th  and  sent  to:  Wisconsin  QSO 
Party,  c/o  West  Allls  Radio  Amaieur  Club, 
PO  Box  1072,  Milwaukee  Wl  53201. 


BERMUDA  AMATEUR  RADIO 
CONTEST 

Starts:  0001  GMT  March  19 
Ends:  2400  GMT  March  20 

The  Bermuda  Amateur  Radio  Contest, 
in  its  25th  year,  is  again  sponsored  by  the 
Radio  Society  of  Bermuda.  The  contest  is 
open  to  all  licensed  amateurs  in  Canada, 
the  USA,  the  United  Kingdom,  and  the 
Federal  Republic  of  Germany,  Of  the 
48-hour  contest  period,  your  total  operat- 
ing time  cannot  exceed  36  hours  with  off 
periods  clearly  fogged.  Each  off  period 
must  not  be  less  than  three  consecutive 
hours.  AM  stations  must  be  single 
operator  only  and  must  be  operating  from 
their  own  private  residence  or  property. 
Use  all  bands,  SO  through  10  meters.  No 
cross  band  or  cross  mode  contacts  a  re  per- 
mitted- Additionally,  no  phone  contacts 
are  a  I  lowed  between  W  and  G  or  West  Ger- 
many on  40  meters. 

EXCHANGE: 

All  stations  will  send  RS(T)  reports  and 
give  the  following:  Canadians  add  prov- 
ince, UK  stations  add  county,  US  stations 
add  state,  West  German  stations  add 
DOK  number,  and  Bermuda  stations  add 
parish.  US  and  Canadian  stations  may  ex- 
change reports  with  West  German,  UK, 
and  Bermuda  stations  only.  UK  and  West 
German  stations  may  exchange  reports 
with  US,  Canadian,  and  Bermuda  stations 
only. 

SCORING: 

Each  completed  contact,  on  each  band, 
counts  5  points.  Only  one  contact  per  sta- 
tion on  each  band  regardless  of  mode.  For 
all  stations  outside  Bermuda,  the  multipli- 
er is  the  total  number  of  VP9s  worked  on 
each  band.  For  Bermuda  stations,  the 
multiplier  Is  the  total  number  of  states, 
provinces,  counties,  and  DOK  numbers 
for  West  Germany  worked  on  each  band, 

AWARDS: 

Printed  awards  to  the  top  scorer  in  each 
state,  province,  county,  and  DOK  area  in 
West  Germany.  The  top  scorer  In  Canada, 
US,  UK,  and  West  Germany  shall  receive  a 
trophy  to  be  awarded  at  the  Society's  an- 
nual dinner  held  in  October  of  each  year. 
Round  trip  air  transportation  pi  us  accom- 
modation will  be  provided  to  overseas 
winners  to  enable  them  to  receive  their 
awards.  Top  winners  for  the  1979  through 
19B2  contests  shall  be  eligible  for  the  area 
awards  only. 


RESULTS 

1982  WASHINGTON  STATE  QSO  PARTY 

CERTIFICATE  WINNERS 


Multl- 

Multi- 

Calisign 

QSOs      pliers 
Alaska 

Total 

Calisign 

QSOs      pliers 
Oregon 

Total 

NL7D 

26           16 
Arizona 

696 

WA7RQS 

120            36 
Pennsylvania 

9,432 

W7ZMD 

104           32 

9,216 

WA3JXW 

30          16 

1,296 

W7RIA 

63           29 

4.765 

South  Carolina 

Arkansas 

KE4VP 

3           3 

18 

WB3RYB 

44            20 

2,180 

South  Dakota 

California 

WA0BZD 

4             4 

36 

N6QA 

64           £9 

5,568 

Tennessee 

W60UL 

45           19 
Colorado 

2,242 

W04SIG 

17           13 
Texas 

663 

WA4EFE 

55            24 

3,936 

W5PWG 

73          27 

5,724 

Connecticut 

N5QQ 

37           25 

2,775 

KA1ICX 

28           14 
Florida 

1,176 

WA5DTK 

44           20 
Utah 

2,300 

WA4FNA 

49           16 

2,352 

W7LN 

13            9 

351 

Georgia 

K7SQD 

13            8 

312 

N4NX 

66          27 

4,401 

Vermont 

KE4XW 

61           21 

2,772 

W82NDE 

+  K2QE 

Idaho 

61           27 

4,428 

KU7Z 

3            3 

18 

Virginia 

Illinois 

W4KWIS 

27           16 

1,168 

N9AUZ 

59           25 

4,050 

Wisconsin 

K9HRC 

37           20 

2,220 

WB9PYE 

47           19 

2,489 

W9QWM 

28           16 

1,200 

KI9U 
KK9G 

Indiana 

94           36 
46           21 

9,000 
2,415 

Canada 
British  Columbia 

WD8QBB 

42           23 
Kansas 

2,277 

VE7FBS 

27           13 
Manitoba 

702 

WDGCCW 

96           34 

6,528 

VE4RF 

29          18 

1,566 

K0FPC 

37           23 

2,438 

Ontario 

Kentucky 

VE3KK 

42          18 

2r268 

WA4EBN 

50          26 

3,900 

Prince  Edward  Island 

Louisiana 

VE1ABU 

6            4 

72 

W5WG 

101           33 

9,174 

Brazil 

Maine 

ZY1NEZ 

11             7 

154 

KA1HB 

18          15 

610 

Japan 

Maryland 

JA2YKA  (JE2SRB,  JA9SSY,  JH2GMQ 

W3FG 

40           18 

2,106 

51          25 

3,250 

Massachusetts 

JA1WVK 

19            8 

440 

W1AQE 

26           17 

1,326 

New  Zealand 

KA1CLV 

28           12 
N.  Michigan 

1,008 

ZL2RY 

29           13 

1,131 

W8WVU 
WB9WKQ 

70           30 
75           30 

6,300 

5,640 

Washington 

KS8Q 

66           26 

4,472 

Adams  county 

Minnesota 

N7AYF/M 

92           37 

6,808 

WB0LNO 

13          10 

260 

Asotin  county 

Missouri 

KIM7L 

181           46 

24,426 

WA4PGM 

19           13 

494 

Benion  county 

Nebraska 

K7FR 

250           46 

23r000 

WCJJL 

12            7 

238 

Chelan  county 

New  Jersey 

K7GAH 

63          28 

5,292 

W2CC 

2            2 

8 

Clallam  county 

New  Mexico 

WA7YMC 

175           44 

16,832 

K5QQ 

11             8 

184 

Clark  county 

New  York 

W7GHTJM 

25           15 

1,125 

W2WSS 

25          15 

1,125 

Columbia  county 

N2D8D 

25          12 
North  Carolina 

900 

N7AYF/M 

93          34 
Cowlitz  county 

6,324 

W40MW 

39          23 
Oklahoma 

2,668 

KA7JVW 

185          43 
Douglas  county 

15,910 

K5KW 

40           20 

2,380 

N7AYF/M 

52          27 

2,806 
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ENTRIES: 

Logs  must  show  all  dates  and  times  in 
GMT  A  separate  sheet  must  be  used  far 
each  band  All  contestants  to  compute 
their  own  scores  and  check  for  duplicate 
contacts.  Dupe  sheets  must  be  submitted 
with  logs  to  cover  each  band  where  more 
than  200  contacts  are  logged.  For  every 
duplicate  contact  tor  which  points  are 
claimed,  a  penalty  ot  three  contacts  will 
be  deducted  by  the  com  est  committee.  An 
excess  of  claimed  duplicates  may  mean 
disqualification.  No  penalty  will  be  exact- 
ed against  duplicates  tor  which  no  point  a 
are  claimed.  Each  page  must  be  clearly 
numbered  and  marked  with  contestant's 
call,  year,  and  band  to  which  it  refers.  All 
contestants  must  sign  a  statement  that 
they  have  complied  with  the  rules  and 
terms  of  their  license.  All  logs  must  be 
received  by  (he  Contest  Committee.  Radio 
Society  of  8ermuda.  Sox  275.  Hamilton  5, 
Bermuda,  net  later  than  May  31st,  Over- 
seas contestants  are  recommended  to 
forward  their  logs  via  airman.  All  de- 
cisions of  ins  contest  com mi  t  tee  ar  e  f  in  al . 

Bermuda  parish  abbreviations  are  as 
follows  SAN  — Sandys.  PEM— Pembroke, 
SOU— Southampton,  HAM— Hamilton, 
STG— St  George,  DEV— Devonshire. 
WAR— Warwick,  SMi— Smuhs.  PAG— 
Paget 

TENNESSEE  QSO  PARTY 

2100  GMT  March  19  to 

0500  GMT  March  20, 

1400  to  2200  GMT  March  20 

This  is  the  13th  annual  QSO  party  spon- 
sored by  the  Tennessee  Council  ot  Ama- 
teur Radio  Clubs,  You  may  worK  the  same 
station  on  different  bands,  modes,  or 
counties,  Repeater  contacts  are  not  al- 
lowed Mobiles  compete  against  mobiles, 
portables  against  portables  Single-trans- 
miller  entries  only.  Mo  county  line  opera- 
lions  allowed  for  multiple  contacts.  Por- 
table stations  must  aei  up  per  field-day 
rules.  No  "llsf  operations  are  allowed. 
No  CW  contacts  in  phone  bands. 

EXCHANGE: 

Signal  report  and  state,  province,  coun- 
try, or  Tennessee  couniy 

SCORiNQ: 

Score  one  point  per  phone  QSO;  1.5 
points  per  CW  050.  Combine  phone  and 
CW  scores  as  one  contest.  Recognition 
will  be  given  for  phone  or  CW  only  scores. 
Tennessee  stations  multiply  QSO  points 


by  sum  of  number  of  different  states,  Ten- 
nessee counties,  and  VE/VO  provinces 
All  others  multiply  QSO  points  by  the 
number  of  different  Tennessee  counties 
worked  {95  max).  For  each  portable  or 
mobile  station  working  outside  their 
home  Tennessee  county,  score  500  bonus 
points  for  each  county  outside  of  home 
county  with  a  minimum  of  10  QSOs. 

FREQUENCtES; 

Phone— 1660.  3980,  7280. 14280.  21380* 
28560. 

Novice— 3725,  7125f  21 125,  28125 
GW— 1815  and  approximately  50  kHz  up 
from  bottom  of  each  band.  Note,  you  must 
log  a  minimum  operating  time  of  10  min- 
utes for  each  change  of  band  Of  mode. 

AWARDS 

Plaque  to  highest  scoring  Tennessee 
fixed,  Tennessee  mobile  and  portable, 
plus  out-of-state  fixed-  First  place  certifi- 
cates to  highest  scoring  station  in  each 
stale,  Canada.  DX  country,  Tennessee 
NovicefTechnician,  out-of-state  Nov- 
ice/Technician.  Tennessee  phone  only, 
and  Tennessee  CW  only.  Participation 
certificates  to  every  station  sending  in 
logs  with  at  least  15  contacts. 

ENTRIES 

Logs  must  show  date/time  in  GMT.  sta- 
tion worked,  band,  mode,  exchange,  and 
score.  Submit  a  cross-check  sheet  similar 
to  AftRL  CD77  for  each  band  and  mode 
with  100  or  more  contacts.  Logs  must  be 
legible  to  avoid  disqualification  Logs 
must  be  postmarked  by  May  1st  and  sent 
to;  Oak  Ridge  ARC.  Attn:  Contest  Coordi- 
nator, PO  Box  29V,  Oak  Ridge  TN  37830, 
Please  include  a  business-size  addressed 
envelope  with  your  logs, 

BARTG  SPRING 
RTTY  CONTEST 

Starts:  0200  GMT  March  19 
Ends:  0200  GMT  March  21 

The  total  contest  period  Is  48  hours,  but 
no!  more  than  30  hours  of  operation  is  per- 
mitted. Time  spenl  listening  counts  as 
operating  time.  The  18  hours  of  no n oper- 
ating time  can  be  taken  at  any  time 
during  the  contest,  but  oft  periods  may 
not  be  less  than  3  hours  at  a  time;  Times 
on  the  air  must  be  summarized  on  the 
summary  sheet. 

There  are  separate  categories  for  sin- 
gle-operator,  multi-operator,  and  short- 
wave-listener  stations.  Use  all  amateur 


MM  HELP 


I  am  looking  for  original  copies  of  tne 
TME  J 1-227  and  TM£  11  227A  directories  of 
WWII  German  and  Japanese  radio  equip- 
menL.  I  also  need  intelligence  equipment 
from  pre-  and  post -WW  n  such  as  the 
SSTR-i  and  the  SSTfl  5 

Tony  Grogan  WA4MRR/F1NZ 
5  Roiling  wood  Or. 
Taylors  NC  29687 

I  want  to  get  in  touch  with  people  who  are 
experienced  in  dealing  with  power  com- 
parties  and  who  know  what  can  be  con- 
sidered normal  or  abnormal  power  line 
noie*. 

Gary  Mitchell  KHBAC 

POBox  184 

Cornwall  Bridge  CT  06754 


Could  someone  please  help  me  find  a 
manual  for  the  Telequipment  model  D-66 
oscilloscope?  It  was  made  in  England  I  will 
gladly  pay  for  the  manual  or  for  a  good  copy 
otit 

W.&  Driscoil  KC4KE 

6060  James  Rd. 

Austell  GA  30001 

I  would  Hke  to  locate  the  manual  and 
schematics  for  the  Ham  marl  und  HFKM0  I 
will  pay  for  postage  and  copying  costs,  I  am 
also  interested  in  hearing  from  anyone  who 
has  put  the  HFM-40  on  6-meter  FM  as  a 
repeater. 

David  Kelly  N4HHE 

4223-0  My  rile  wood  Dr. 

Huntsville  AL  35805 


bands  from  80  through  10  meters.  Sta- 
lions  may  not  be  contacted  more  than 
once  on  any  one  band. 

EXCHANGE: 

The  message  exchange  consists  of:  1) 
Time  In  GMT;  this  must  consist  of  a  full 
four-figure  group,  and  the  use  of  the  ex- 
pression "same'  Or  same  as  yours"  will 
not  be  acceptable.  2)  RST  and  message 
number  the  message  must  consist  ot"  a 
three- hgure  group  starting  with  00T  for 
I he  first  contact  made, 

SCORING: 

AH  2-way  RTTY  contacts  with  other  sta- 
tions within  one's  own  country  are  two 
points;  outside  your  country  are  ten 
points  Ait  stations  can  claim  a  bonus  of 
200  points  for  each  country  worked,  in- 
cluding their  own.  Note  thai  any  one  coun- 
try may  be  counted  again  if  worked  on  a 
different  band,  but  continents  are 
counted  only  once  The  ARRL  country  list 
is  used  and*  in  addition,  each  w/K,  VE/VO. 
and  VK  call  area  will  be  counted  as  a 
separate  country,  Final  score  is  (sum  of 
QSO  points  times  the  total  number  of 
countries  worked)  added  to  (the  number  of 
countries  times  200  bonus  points  each 
limes  the  number  of  continents) 

Note,  proof  of  contaci  will  be  required 
In  cases  where  the  station  worked  does 
not  appear  in  any  other  contest  log  re- 
ceived, or  the  station  worked  does  not 
submit  a  check  log. 

AWARDS: 

Certificates  will  be  awarded  to  the 
leading  stations  in  each  ol  the  three 
classes,  the  top  station  in  each  con- 
tinent, and  the  top  station  In  each  w;k, 
VErVO.  and  VK  area. 

If  a  contestant  manages  to  contact  25 
or  more  different  countries  on  2-way  RTTY 
during  the  contest,  a  claim  may  be  made 
for  the  Quarter  Century  Award  (QCA)  Is- 
sued by  BARTG  and  for  which  a  charge  of 
S3.00  {USA)  or  1 6  IRCs  Is  made.  Make  your 
claim  at  the  same  lime  you  sand  in  your 
log.  Holders  ot  existing  OCA  awards 
should  indicate  and  I Isi  any  new  countries 
to  be  added  to  their  existing  records. 
Make  your  claims  at  the  same  time  that 
you  send  In  your  log.  However,  due  to  the 
high  vol  urns  of  work,  It  will  not  be  possible 
to  prepare  end  dispatch  any  new  awards 
or  update  any  existing  awards  until  the 
final  results  of  the  contest  have  been 
evaluated  and  published. 

Additionally,  If  any  contestant  man- 
ages to  contact  stations  on  2-way  RTTY 
on  each  of  the  six  continents  and  the 
BARTG  contest  manager  has  received  ei- 
ther a  contest  or  check  log  from  each  of 
the  six  stations  concerned,  a  claim  may 
be  made  for  the  WAC  Award  issued  by  the 
American  RTTY  Journal.  The  necessary 
information  will  be  sent  to  the  Journal 
who  will  Issue  the  WAC  Award  free  of 
charge. 

€NTWES 

Use  a  separate  sheet  for  each  band  and 
Indicate  all  times  on  the  air.  Logs  should 
contain:  date/lime  in  GMT,  callsign  of  sta- 
tion worked,  RST  and  message  number 
sent;  time,  RST,  and  number  received;  and 
points  claimed.  Logs  received  from  short- 
wave listeners  tnu$t  contain  the  callsign 
of  the  station  heard  and  the  report  sent  by 
that  station  to  the  station  he  is  working, 
incomplete  loggings  are  not  eligible  for 
scoring.  The  summary  sheet  should  show 
the  full  scoring,  the  times  on  the  air  and  in 
the  case  ot  mum  operator  stations,  the 
names  and  call  signs  or  ail  operators  In- 
volved with  the  operation  of  the  station. 
All  logs  must  be  received  by  Way  31st  in 
order  to  quality.  Summary  and  log  sheets 


are  available  from  the  contest  manager  at 
the  address  shown  below.  The  [udges  de 
cislon  will  be  final  and  no  correspondence 
can  be  entered  into,  In  rasped  of  Incorrect 
or  late  entries,  and  all  logs  submitted  will 
remain  the  property  of  the  British  Amateur 
Radio  Teleprinter  Group,  Send  enlries  to: 
Ted  Double  G8CDW.  89  Linden  Gardens. 
Enfield,  Middlesex,  England  EN1  4DX 

SPRING  VHF/UHF  QSO  PARTY 

Starts:  2100  GMT  March  26 
Ends:  0400  GMT  March  27 

Sponsored  by  the  Ramapo  Mountain 
Amateur  Radio  Club,  this  year's  rules  for 
this  VHF/UHF  contest  are  similar  to  last 
years  rules  and  current  ARRL  ton  test 
rules.  Operating  classes  are  defined  as 
follows:  single  operator— one  person  per- 
forms all  transmitting. receiving,  spotting, 
and  togging  functions;  multi-operator — 
those  obtaining  any  form  of  assistance 
such  as  the  use  of  relief  operators,  log- 
gers, or  spotting  nets. 

EXCHANGE: 

Each  2-way  QSO  must  include  an  ex- 
change of  station  callsign  and  section 
designator. 

SCORING: 

The  grid-square  and  range  scoring  sys- 
tem has  been  retained,  based  on  proven 
results  obtained  from  the  I9©2  ARRLUHF 
contest.  Each  section  is  a  geographical 
area  one  degree  In  longitude  by  one  de- 
gree in  latitude,  identified  by  a  4-  or  5- dig u 
number  indicating  the  next  lowest  degree 
of  longitude  and  latitude.  For  example. 
RMARC  club  station  WA2SNA.  located  In 
Oakland  NJ  at  74'  15'  west  and  41* 
03'  north,  would  use  a  section  designator 
Of  7441. 

Each  QSO  has  a  point  value  based  on 
the  distance  between  stations  as  deter 
mined  by  the  larger  of  the  differences  be- 
tween the  section  designators'  latitude  or 
longitude  plus  1,  with  a  maximum  of  10 
QSO  points.  For  example,  WA2SNA  In 
7441  works  W3XX  In  7S38,  The  difference 
between  74  and  76  is  2.  The  difference  be- 
tween 41  and  38  is  3,  The  larger  difference 
is  three;  adding  one  to  fi  results  In  4  QSO 
points. 

The  section  multiplier  Is  the  total  hum 
ber  of  different  sections  worked  per  band. 
The  following  band  multipliers  are  used  to 
determine  the  final  score  for  each  band: 
50  MHz -x2,  144  MHz  =  x  1,  220  MHz  = 
xB,  432  MHz  =  x4,  and  1296  MHz  =  x  16. 
The  score  perjjand  is  equal  to  the  total  of 
030  point  values  per  band  times  the  sec- 
tion multiplier  times  the  band  multiplier. 
The  total  score  is  the  sum  of  individual 
band  scores. 

ENTRIES: 

Prepare  a  separate  log  sheet  for  each 
band.  Heading  in  forma  Lion  must  include 
your  station  callsign.  section  designator, 
and  class  of  entry.  Each  OSO  entry  must 
include  the  date  and  time  in  UTC.  callsign. 
section  designator,  and  OSO  point  value 
Each  band  summary  must  include  the  to- 
tal of  QSO  point  values  and  the  total  of  dif- 
ferent sections  wortted. 

One  entry  sheet  should  be  prepared  far 
each  band.  They  should  include  the  band, 
OSO  point  total,  number  of  sections,  band 
multiplier,  and  band  score.  Also  include 
the  total  of  all  band  scores,  your  station 
callsign,  your  section  designator,  ARRL 
section  and  division,  and  mailing  address, 
It  must  also  be  signed  by  the  licensee  or 
trustee  of  the  call  used. 

Until  May  1.  you  may  send  an  SASE  to 
the  Ramapo  Mountain  ARC.  PO  Box  364. 
Oakland  NJ  07436,  lo  receive  logs  and  en- 
try  forms. 
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NEVER  SAY  DIE 

eof/tor/a/  by  Wayne  Green 


from  page  8 


which  is  sought  in  schools,  but  merely 
that  the  right  system  be  used  in  getting  an 
answer 

We  know  that  some  people  have  no 
problem  at  all  in  learning  the  code.  These 
people  normally  see  no  reason  why  every- 
one else  shouldn't  have  to  ream  the  code, 
too.  I'm  fortunate  in  that  I  am  able  to  get 
my  code  speed  anywhere  I  want  it  irv  a.  jif- 
fy. A  few  hours  and  I'm  zipping  along.  it 
took  me  maybe  a  half  hour  to  learn  the 
code  in  the  first  place  and  j  ust  a  few  hours 
togetto13per.  The  nervousness  of  the  e  %  - 
am  put  me  off  the  first  few  times  I  went 
down,  but  finally,  .  .after  not  having  prac- 
ticed more  than  an  hour  total  since  failing 
the  test,  I  went  down... more  to  help 
another  chap  than  to  take  the  test  myself. 
I  decided  that  well,  hell,  as  long  as  I  was 
there,  why  not?  Passed— no  strain. 

Others  are  able  to  rack  up  hundreds  of 
hours  trying  for  the  big  13  and  develop 
quite  an  inferiority  complex  over  the  situa- 
tion. They  try  code  tapes,  copying  over  the 
al  r,  classes,  and  so  on.  Nothing  works.  I'm 
talking  about  reasonably  Intelligent  peo- 
ple. The  army  found  that  a  certain  percen- 
tage of  their  recruits  were  just  fiat  unable 
to  learn  the  code,  so  they  would  try  them 
out  for  a  few  days  and  get  rid  of  the  people 
who  were  difficult  learners. 

Now,  if  a  person  makes  a  serious  effort 
to  Jearn  the  code,  but  is  prevented  by  a 
lack  of  the  right  brain  circuits,  I  assume 
that  this  Is  the  kind  of  stupid  person  we 
want  to  keep  out  of  our  hobby,  right?  And  I 
assume  that  no  matter  what  this  person 
has  achieved  outside  of  this  code  failure, 
he  should  be  prevented  from  getting  a 
ham  ticket  and  bothering  us.  \  have  In 
mind  some  absolutely  brilliant  elec- 
tronics engineers  f've  known  who  tried 
and  tried  to  get  the  code  and  Just 
couldn't.,  .who  needs  that  kind  of  trash 
on  the  bands? 

No,  the  majority  Is  probably  right  in 
pushing  hard  for  us  to  keep  our  present 
system  of  encouraging  everyone  to  cheat 
as  much  as  possible  on  the  technical  ex- 
am, using  the  Bash  materials  so  they 
don't  have  to  know  one  damned  thing 
about  electricity . .  .and  sorting  it  out  with 
the  fabled  code  test . . ,  unless,  of  course, 
they  buy  those  California  tapes... In 
which  caser  they  will  have  in  their  hands 
the  actual  FCC  code  test.  Oh,  wellf  we 
can't  win  em  all,  right?  Will  these  tapes 
be  available  in  Dayton  again  this  year? 
Bet  they  will. 

More  than  changes  in  the  exams  or  in 
the  code  tests,  perhaps  it  Is  lime  for  us  to 
consider  putting  more  of  the  responsibili- 
ty for  the  growth  of  amateur  radio  onto  our 
clubs.  Right  nowr  most  of  our  clubs  at- 
tract newcomers,  who  attend  a  few  meet- 
ings and  then  get  bored,  dropping  out.  For 
the  most  part,  I've  been  finding  our  ham 
clubs  in  the  hands  of  a  few  old-timers  who 
like  to  get  together  and  meet  each  other. 
Not  much  more  than  that  happens.  I  see 
youngsters  very  rarely  at  club  meetings 
and  when  I  do,  I  often  hear  grumbling  by 
the  grizzled  old  men  who  sit  toward  the 
back  of  the  room  in  a  separate  group. 


Perhaps  we  are  happy  with  a  dying  hob 
by  and  perhaps  these  old-timers  are  ab 
sotutely  right,,  .we  shouldn't  make  any 
changes.  Why  should  we  go  out  and  try 
to  get  12-year-oid  kids  into  hamming? 
They're  a  bore  on  the  air  and  create  trou- 
ble at  club  meetings.  Besides,  all  this 
stuff  about  needing  kids  so  they  can  be- 
come career  engineers  and  technicians  is 
a  waste  of  time. , .  we  can  buy  all  we  want 
from  Japan  and  other  Asian  countries. 
Heck,  even  if  we  did  develop  technicians, 
our  com  pan  i  es  co  u  I  d  n '  t  a  f  f  ord  to  com  pete 
with  Japan  and  Taiwan. .  .wages  are  too 
low  over  there.  And  besides,  their  govern- 
ments are  backing  their  electronics  in- 
dustries while  ours  fe  doing  its  best  to 
screw  ours. 

Yes,  perhaps  the  old-timers  are  right 
and  the  situation  is  completely  hopeless 
and  there  is  no  use  In  even  trying  to  do 
anything  about  it 

But,  PoMyanna  me. .  .always  the  hope- 
less idealist. . , I  keep  thinking  that  if  we 
could  only  get  our  ham  clubs  to  get  into 
the  excitement  of  recruiting  youngsters  in 
the  12-15 -year  age  bracket ,  . ,  infect  them 
with  the  virulent  virus  of  hamming. .  .run 
classes  as  part  of  our  club  activities. ,  . 
and  then  have  it  so  our  clubs  could  give 
the  license  exams  instead  of  wasting 
FCC  money  on  this,  we  Just  might  get 
some  growth  started. 

We  have  such  an  incredible  way  to  go  to 
even  catch  up  with  Japan,  much  less  get 
ahead  of  them  again  In  electronics,  that 
even  If  we  were  to  get  ham  radio  growing 
at  33%  per  year,  it  wouid  take  over  ten 
years  just  to  catch  up.  .  .and  a  few  more 
years  to  get  ahead  again.  It  may  take  that 
long  before  the  government  {congress) 
recognizes  that  business  needs  help,  In- 
stead of  regulation  and  taxing,  if  it  is  go- 
ing  to  compete  on  a  world  basis.  I  really 
hate  to  see  the  US  losing  one  electronics 
market  after  another  to  Asia. .  .because 
we  ha\e  so  few  technicians,  so  much  diffi- 
culty getting  growth  capital,  minimum 
wages  driving  up  costs,  so  little  emphasis 
on  automation  and  robotics. .  ,and  so  on. 
When  I  looked  into  building  a  new  plant 
for  our  instant  Software  division,  I  found 
where  the  bottom  line  was.  Let's  say  I 
wanted  to  set  up  a  plant  with  $100,000 
worth  of  equipment  to  produce  a  product 
which  I  would  sell  largely  worldwide.  Now, 
in  the  US,  before  I  could  invest  the 
S1 00,000,  I  would  have  to  earn  1200,000 
and  send  half  of  that  to  the  government  In 
taxes.  In  Ireland.  I  found  that  I  would  have 
to  i  n  vest  on  I  y  $50, 000  a  n  d  t  he  gove  r n  me  n  t 
there  would  match  that,  giving  me  the 
needed  $100,000.  Further,  the  government 
would  train  workers  for  me  at  their  ex- 
pense. ,  .and  wages  would  be  far  below 
ours  to  boot.  Is  it  any  wonder  that  Appie, 
Memcrex,  and  many  other  firms  expanded 
into  Ireland  instead  of  adding  facilities 
here?  You  get  four  times  the  bang  for  the 
buck  there,  so  businessmen  put  down 
their  waving  flags  and  were  practical. 

Getting  back  to  hamming .  . .  one  of  the 
reasons  I  have  been  pushing  so  hard  for 
ail  these  years  to  get  the  legislation 
through  to  allow  clubs  to  give  the  tests  is 
my  faith  in  the  clubs  as  the  best  approach 
we  have  to  getting  growth  of  the  hobby. 


Now  that  the  law  has  been  changed  to  per- 
mit this,  Tm  anxious  forus  to  get  started,  I 
believe  that  if  clubs  do  the  teaching  of  our 
newcomers  and  the  testing,  we  wont 
need  any  FCC  tests  orcode.  The  clubs  wifl 
know  who  is  serious  and  who  isn't.  I'm 
hoping  that  this  sort  of  entry  into  the  hob- 
by, where  newcomers  are  taught  not  only 
theory,  ruies,  and  such,  but  operating  pro- 
cedures and  ham  lore  as  well,  will  resuit  in 
much  better  hams. 

In  the  meantime,  I'll  be  pushing  where  I 
can. .  .publishing  articles  on  construc- 
tion projects. ,  and  so  onr  all  trying  to 
keep  things  moving  in  the  direction  that 
seems  most  productive  for  hamming, . . 
and  our  country ...  in  the  long  run.  I  'd  sure 
like  to  have  your  help  and  support,  but  f'm 
used  to  being  fought  and  jammed,  so  I'll 
do  my  best  with  or  without  hetp. 

BASHED  YET? 

Yep,  my  good  friend  Dick  Bash  is  at  it 
again.  You  really  have  to  give  him  a  iot  of 
credit.  A  lesser  person  wouid  have 
become  discouraged  when  the  FCC 
changed  the  test  on  his  blitz  taught  stu- 
dents and  flunked  almost  all  of  them. 
Well,  Dick  had  their  money,  so  It  was  no 
skin  off  his . .  .er.  . .  nose,  right? 

So  Bash  is  going  out  again,  giving  his 
one-day  intensive  memorization  of  the 
FCC  answer  courses,  all  for  the  low,  few 
price  of  $150  for  the  Tech/General  or  Ad- 
vanced, or  $225  (wow,  a  bargain!)  for  both, 
Dick  has  a  nice  guarantee  for  you*  too, . , 
if  you  pass,  he  keeps  the  money,  if  you 
flunk,  he  keeps  the  money.  What  could  be 
fairer  than  that7  Oh,  if  he  runs  the  class 
again,  you  can  take  it  again  for  free  if  you 
can  find  it.  If  you  don't  register  ahead  of 
time,  it's  $25  more  at  the  door  for  each 
course. 

WJH  the  FCC  be  waiting  for  their 
nemesis  again  with  a  new  estam  and  flunk 
his  trusting  flock?  Heh,  heh,  only  the 
Shadow  knows. 

If  the  FCC  doesn't  change  the  ques- 
tions, Bash  will  definitely  get  you  ready  to 
pass  the  exam.  And  you  don't  have  to 
worry  one  little  bit  about  having  to  learn  a 
thing  about  electricity  or  radio.  No  knowl- 
edge or  understanding  whatever  Fs  neces- 
sary to  pass  this  test  once  you  have  been 
grilled  in  the  answers  for  a  full  day.  But 
better  not  wait  a  day  or  you  may  start 
forgetting  some  of  the  test  answers. 

Bash  will  be  going  around  to  Seattle, 
Los  Angeles,  San  Jose,  Chicago,  Boston, 
and  Dallas.  Let  me  see. . .  with  about  thin 
fy  students  per  class,  twelve  classes  In 
about  a  one-month  period,  ole  Dick  is  go* 
ing  ro  really  rake  it  in.  Who  says  you  can't 
make  big  money  out  of  amateur  radio? 
Not  counting  all  of  his  sales  of  books  and 
code  courses  ($10),  it  looks  as  if  Dick 
couid  pull  in  $45,000  in  that  one  big  swing. 
Hey,  good  work  there,  Dick! 

I  don't  know  if  Dick  picked  up  the  FCC's 
actual  code  exam  from  the  booth  near  his 
at  Dayton,  but  if  he  did,  you  are  really  in 
luck.  Why,  you  would  then  be  able  to  pass 

the  whole  FCC  exam  without  knowing 
either  the  code  or  the  theory,  rules.  .  .or 

anything!  By  golly,  if  we  can't  get  some 
growth  in  the  hobby  this  way,  what  will 
doit? 

ANOTHER  OGRE 

Not  all  of  the  falling  behind  of  electron- 
ics manufacture  in  our  country  can  be  laid 
at  the  feet  of  the  ARRL  and  their  incentive 
licensing  disaster  of  1963.  The  resulting 
loss  of  engineers  and  technicians  to  the 
country  has  been  devastating,  but  there 
have  been  other  factors  Involved  which 


have  worked  to  cut  American  production 
and  put  Americans  out  of  work. 

One  of  the  more  insidious  robberies  of 
lobs  has  been  caused  by  the  borrowing  of 
cash  by  the  government  to  pay  the  In- 
creasingly Jarge  government  debt. 
They've  done  this  via  short-term,  high* 
Interest  notes  which  investors  have  bean 
buying.  According  to  the  most  recent 
figures,  the  government  Is  now  responsi- 
ble for  29,7%  of  att  borrowing.  This  has 
doubled  i  n  the  last  decade  and  has  a  lot  to 
do  with  the  unemployment  situation. 

Remember  that  the  more  profits  com- 
panies can  make,  the  more  they  will  ex- 
pand their  operations,  creating  Jobs.  And 
as  people  make  higher  salaries  they  wiff 
spend  more,  again  creating  jobs.  But 
when  the  government  comes  in  with  super 
high  interest  on  their  borrowing,  this 
takes  billions  away  from  the  private  sec- 
tor., .billions  which  would  otherwise  be 
Invested  in  making  more  Jobs. 

The  deficit  of  1982  is  mind-boggling,  of 
course,  but  one  sadder  result  of  this  is 
that  the  200  billion  will  have  to  be  bor- 
rowed from  investors,  fur t her  robbing  our 
industries  of  investment  capital  and  thus 
preventing  them  from  investing  in  growth 
and  the  badly  needed  creation  of  fobs. 

This  bleeding  of  Investment  capital  by 
the  government  reflects  back  on  us  in 
another  insidious  way,  too.  By  Keeping 
our  industries  from  getting  reasonably- 
priced  money  for  modernizing  plants,  they 
are  forced  to  be  ever  less  competitive  with 
foreign  manufacturers.  Today,  the  US  has 
the  highest  percentage  of  obsolete 
plants,  the  lowest  percentage  of  capital 
investment,  and  the  lowest  growth  of  pro- 
ductivity of  any  major  country. 

This  is  a  difficult  situation  for  those 
who  want  to  expand  welfare  and  unem- 
ployment benefits.  In  order  to  get  the 
money  to  pay  people  who  are  not  working, 
we  have  to  borrow  if  from  those  who  are, 
And  when  we  use  money  in  that  way,  the 
government  has  to  compete  against  our 
Industries  to  borrow  the  money,  taking  it 
from  them  with  higher  interest  rates.  Yes, 
these  people  spend  the  money,  but  make 
nothing  for  us  to  buy  in  return  for  it,  so  the 
capital  thus  used  up  does  not  end  up  mak- 
ing more.  This  unwinds  the  economy  and 
makes  us  less  productive. 

There  is  no  simple  answer  to  every- 
thing but  we  do  at  least  see  a  iot  of  the 
problems  which  are  sinking'  our  country. 
The  lack  of  capitai  for  buJJding  new  and 
modernizing  oid  businesses  is  damaging, 
The  lack  of  trained  technicians  and  engi- 
neers puts  us  at  a  further  disadvantage.  If 
we  did  have  the  cash  to  expand  eiectron- 
Ics  production,  we  would  probably  send  it 
to  Asia,  where  we  would  get  more  return 
for  the  investment  because  they  have 
more  and  better  technicians  there. 

I  f  we  are  able  to  start  getting  our  kids  In- 
terested in  amateur  radio,  we  could,  in  a 
decade,  begin  to  turn  the  engineer  and 
technician  problem  around.  The  cash  situ- 
ation is  not  going  to  improve  until  we 
make  if  clear  to  politicians  that  we  are 
serious  about  eliminating  deficits.  I  note 
that  there  are  a  iot  of  senators  and  repre- 
sentatives who  do  not  yet  have  this  mes- 
sage... which  means  that  we  are  not 
making  that  clear. 

TOO  MUCH  SCIENCE? 

On  my  birth  ceriflcate,  El  lists  the  oc- 
cupation of  my  father  as  "aviator"  and  my 
mother  as  "artist"  If  you  think  about  that, 
you'll  get  some  insight  into  my  trains  and 
lapses  of  thought.  There  is  the  mixture  of 
the  mechanical  and  the  artistic  which  re- 
sulted in  a  technical  publisher. 

This  same  background  has  led  me  to  be 
Interested  in  both  the  scientific  explana- 
tions for  the  world  and  the  occult  ques^ 
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tions  which  science  has  been  unable  to 
answer.  Science  has  done  a  good  lob  of 
answering  many  questions  aboul  how  the 
universe  works.  But  it  has  also  failed  to 
successfully  tackle  a  great  many  observ- 
able phenomena.  We  have  come  to  terms 
with  many  of  these  via  religions,  which 
call  for  belief  without  scientific  proof. 
Other  questions  which  are  not  answered 
either  by  science  or  religion  tend  to  be 
pushed  aside  with  annoyance. 

But  it  Is  dishonest  of  a  scientist  to  deny 
the  existence  of  data  just  because  he  is 
unable  to  explain  it  or  set  up  an  experi- 
ment which  repeats  It.  Science,  If  it  Is  go- 
ing to  be  true  to  itself,  is  going  to  have  to 
admit  that  there  are  a  lot  of  things  which 
do  not  fit  Into  the  framework  of  the  uni- 
verse that  they  have  built  up.  Scientists 
are  going  to  have  to  start  seriously  trying 
to  understand  pesky  things  such  as 
UFOs,  ESP,  reincarnation,  PK,  the  spirit 
body,,  how  memory  works  and  where  it  Is, 
medium  communication  with  the  dead, 
ghosts r  and  so  on. 

The  easy  path  pursued  by  rnost  scien^ 
lists  has  been  to  unmask  a  few  charlatans 
and  then  ignore  everything  else.  Proving 
that  a  few  of  the  UFO  photos  are  fake 
doesn't  solve  the  UFO  situation  at  all. 

The  more  we  Interest  our  kids  in  techni- 
cal hobbiesl  the  more  scientists  we'll  end 
up  with.  You  don't  develop  f  i  rst^rate  scien- 
tists by  starting  people  in  their  20s  any 
more  than  you  get  good  ballet  dancers 
from  tate  starters.  Mo,  it  takes  the  twist  of 
mind  provided  by  amateur  radio  or  com- 
puters (and  I  think  we  can  all  agree  that 
these  hobbies  definitely  do  twist  the 
mind}  to  get  a  good  scientist  going. 

Dr-  Hynek,  the  outstanding  scientist  in- 
vestigating UFO  phenomena,  got  his  start 
as  a  ham,  Hiscredoseemstobemuch  like 
mine  .  pointing  to  a  wealth  of  data  and  a 
paucity  of  provable  explanations. .  .and 
asking  if  anyone  can  come  up  with  a 
theory  to  explain  all  of  this. 

For  all  of  our  wonderful  progress  in  sci- 
ence and  the  high  technology  gadgets  we 
have  derived  from  it,  we  still  have  an  enor- 
mous number  of  rather  key  things  which 
we  don't  understand  and  thus  have  to  ac- 
cept on  belief,  Once  we  start  getting  a 
handle  on  some  of  these  mysteries,  we 
will  have  powerful  tools  for  further  prog- 
ress. WIN  an  understanding  of  the  es- 
sence of  man  lead  to  time  and  space  trav- 
el In  some  mode  barely  dreamed  of  today? 

Or  will  we  find  out  that  there  really  is 
some  benefit  to  praying  to  the  coffee  ta- 
ble to  have  a  nice  day? 

The  questions  are  there  In  large  num- 
bers. We  have  to  find  out  more  about  talk- 
ing with  plants,  Kirlian  photography,  mind 
photographs,  bent  spoons,  and  so  on.  Can 
an  understanding  of  human  memory  lead 
us  to  design  computer  memories  in  a  dif- 
ferent way,  perhaps  ridding  ourselves  of 
all  size  limitations? 

Until  we  understand  all  of  the  mysteries 
of  our  world,  we  have  plenty  of  room  for 
science  to  work  ...and  we  need  a  good 
supply  of  new  scientists.  Hopefully,  there 
will  be  a  few  more  with  the  combination  of 
the  artistic  and  the  mechanical ...  the  sci- 
entific and  the  metaphysical. .  .so  that 
we  will  have  some  scientists  able  to 
tackle  these  things.  Just  ignoring  them 
and  refusing  even  to  think  about  them  Is 
not  a  scientific  answer. 

In  the  past,  I  have  written  about  such 
odd  phenomena  as  UFOsf  both  about  my 
own  experiences  In  this  field  and  those  of 
ol  her  readers.  I  got  quite  a  bit  of  mail  from 
hams  who  had  had  personal  UFO  experi- 
ences. The  easiest  way  to  handle  things 
like  this  is  to  ignore  them.  There  was  a 
"Nova11  program  recently  which  went  to 
rather  great  lengths  to  debunk  UFOs.  And 
since  then,  lrve  read  quite  a  hit  about  the 

102     73  Magazine  •  March,  1983 


films  they  took  for  the  show  which  were 
not  shown.  .  .or  even  mentioned. .  .films 
which  give  strong  evidence  that 
something  odd  really  is  going  on.  For 
some  reason,  they  wanted  to  do  another 
whitewash  on  the  subject. 

The  same  situation  surrounds  many  of 
the  anomalies  which  perplex  the  more 
thoughtful  and  open-minded  scientists  to- 
day. One  can  still  find  scientists  with 
good  reputations  In  some  field  who  refuse 
to  accept  that  there  Is  any  such  thing  as 
mental  communication.  Yet  most  of  us 
have  experienced  this  at  one  time  or  an- 
other, so  we  know  it  exists . . ...  and  wonder 
at  the  objectivity  of  someone  who  won't 
even  check  the  evidence,  I  will  never  for 
get  some  emotional  distress  I  was  under 
one  day  many  years  ago.  I  was  dis- 
traught..  .and  at  that  very  moment  the 
phone  rang.  It  was  my  mother  asking  what 
was  wrong,  calling  from  135  miles  away. 
She'd  never  done  that  before .  .  .and  never 
has  since.  There  was  no  way  on  Earth  that 
was  a  coincidence.  She  knew  nothing  of 
any  of  the  situation  or  its  development. 

Ask  me  sometime  about  the  UFO  which  a 
bunch  of  us  here  at  the  magazine  saw  just 
down  the  road  one  evening.  .  .and  which 
suddenly  sped  away  over  the  horizon  in 
seconds  when  it  started  moving.  We  could 
see  It  tor  at  least  fifteen  miles,  a  distance  it 
covered  in  about  four  seconds— after  hov- 
ering for  several  minutes. 

There  are  a  lot  of  things  to  investi- 
gate. ..if  we  can  develop  enough  scien- 
tists. .  .and  they  are  able  to  break  away 
from  orthodox  thinking  enough  to  handle 
these  elusive  problems.  But  until  we  start 
getting  more  kids  started  in  high-tech  hob- 
bies, our  chances  of  making  progress  will 
be  slight.  Has  your  ham  ctub  done  anything 
to  spread  the  ham  radio  bug  in  your  local 
schools? 

DOWN  WITH  DXCC 

My  recent  editorial  pointing  out  the  harm 
which  DXCC  and  the  Honor  Floli  has  done 
to  our  hobby  brought  in  an  Interesting  letter 
from  a  well-known  DXer.  His  response  was 
to  attack  me,  not  the  ideas  which  I  had 
discussed. 

The  problem  with  DXCC  is  that  It  puts  a 
premium  on  making  contacts  with  opera- 
tors in  rare  countries.  This,  in  turn,  If  you 
stop  even  for  a  moment  to  think  about  it 
{which  may  be  too  much  to  ask  DXers), 
means  that  operators  in  rare  countries  are 
not  permitted  to  get  on  the  air  and  rag- 
chew.  Now r  let's  think  about  that  for  a  min- 
ute. What  is  the  most  popular  aspect  of 
amateur  radio?  No,  rag -chewing  is  by  a 
wide  margin  the  most  popular  amateur  ra- 
dio activity.  We  see  the  bulk  of  our  low 
bands  used  for  this,  as  well  as  virtually  ail 
of  our  VHF  operation. 

What  chance  does  Paul  9M8PW  in  Sara- 
wak have  to  rag -chew?  He  is  no  sooner  on 
the  air  than  the  pileups  start,  with  ops  get- 
ting ever  more  insistent  that  he  stop  talking 
and  give  them  a  report  and  a  QSL  They 
don't  want  to  know  about  the  Sarawak 
River  and  the  twenty-fooMong  croc  which 
has  been  grabbing  children  up  river.  They 
don't  want  to  know  about  Paul  and  what  he 
teaches  or  that  the  monsoon  rains  have 
flooded  half  of  Kuching  that  morning.  They 
don't  really  care  that  his  name  is  Paul  or 
how  long  he  has  lived  there  or  what  he  is  do- 
ing.. .  they  want  a  QSL  card  so  they  can  get 
a  certificate.  Many  callers  have  no  idea  of 
where  9M8  actually  is. 

It  turns  out  that  Kuching  is  a 
fascinating  place  to  live.  Just  a  genera- 
tion away  from  headhunting,  the  people 
there  &r&  friendly  and  hard  working.  Once 
you  get  away  from  the  capital  city,  you 
find  that  many  of  the  small  towns  are  built 
on  stilts.  Not  just  the  houses,  but  entire 
villages  are  on  stilts.  They  call  them  long 


houses— often  they  contain  hundreds  of 
families  living  together.  Each  family  has  a 
separate  set  of  rooms,  but  they  are 
together,  sort  of  like  a  bamboo-made 
hotel  or  motel.  The  ladders  down  to  the 
ground  are  made  out  of  single  trees, 
notched  to  provide  the  steps.  The  people 
zip  up  and  down  these  narrow  stairs  just 
as  we  do  our  three-foot-wide  staircases. 

Having  towns  on  stilts  Keeps  them 
above  the  water  that  runs  off  on  the 
ground  after  the  monsoon  rains,  which  hit 
just  about  every  day  during  half  of  the 
year.  The  temperature  is  comfortable, 
even  though  this  is  only  about  a  hundred 
miles  from  the  equator,  running  about  70" 
at  night  and  maybe  88*  during  the  hot 
afternoons.  The  humidity?  Ugh!  The  rains 
last  a  few  minutes  to  maybe  an  hour  at  a 
time,  so  you  can  usually  outwait  them. 

Living  is  easy  in  a  place  fike  this,  with 
hunger  unknown.  Wild  bananas  and  pine- 
apples are  all  around,  coconuts,  and  so 
on.  All  sorts  of  fruit  and  vegetables  grow 
in  profusion.  You  just  plant  'em  and  jump 
back.  And  living  up  off  the  ground  not  only 
keeps  you  away  from  the  floods  after  each 
rainfall,  but  also  keeps  you  away  from 
most  of  the  small  animals  and  bugs,  itrs 
cooler,  too.  Even  In  town,  many  of  the 
houses  are  built  up  in  the  air,  with  an  open 
parking  space  for  cars  on  the  ground 
level. 

But  each  remote  country  of  the  world 
has  a  different  story  to  tetl,  if  you'll  listen. 
However,  until  we  take  off  the  pressure  of 
the  awards  for  getting  QSL  cards  from 
rare  countries,  how  are  we  going  to  share 
in  these  things?  And  how  are  we  going  to 
make  hamming  fun  for  ops  in  these 
spots? 

I  enjoy  getting  on  for  a  few  days  from 
some  weird  place  and  making  thousands 
of  contacts.  But  remember  that  I  do  this 
for  fun.  I  know  thai  if  I  were  to  live  in  one  of 
Ihese  places,  I  would  get  pretty  tired  of 
the  unending  pressure  for  the  shortest 
contact  possible,  writing  down  calls 
month  after  month  so  chaps  can  get  QSL 
cards.  The  paperwork  involved  is  a 
drudge. 

It's  no  wonder  that  every  now  and  then 
we  develop  a  DXpeditioner  who  uses  this 
pressure  to  make  money.  People  on  the 
Honor  Roll  will  eagerly  pay  $50  each  for  a 
contact  with  a  new  spot.  Indeed,  that  was 
the  going  price  ten  years  or  so  ago.  I'tl  bet 
that  a  mercenary  today  could  ask  for  and 
get  $250  each  for  a  new  country.  The 
charge  for  those  not  on  the  Honor  Roll 
would  be  down  to  around  $25.  If  I  ever  re 
tire  from  publishing,  I  just  might  grab  a 
couple  of  portable  rigs  and  set  out  to 
prove  that  I  can  make  1100,000  a  year  via 
DXing. 

Now,  for  those  readers  who  have  not 
followed  my  personal  enthusiasms,  I'd 
like  to  assure  you  that  you  will  have  to 
look  hard  to  find  a  more  energetic  con- 
tester.  And  I  think  I  can  keep  up  with 
anyone  i  n  the  world  when  ft  comes  to  mak 
ing  fast  contacts  from  rare  spots.  I've  got 
that  down  to  a  science  now,  if  you'll  break 
quickly  with  the  last  letter  of  your  call, 
please.  Hold  off  for  a  few  seconds  and 
give  it  to  me  just  once  phonetically  and  I'll 
get  you.  If  you  give  ft  twice,  you'll  go  to  the 
end  of  the  list.  I  don't  just  work  the  loud 
stations  that  way — I  work  right  down  to 
the  weak  mobile  stations  and  other  rare 
DX  callers. 

Can  anything  be  done  about  DXCC  and 
the  Honor  Roll?  Of  course  not,  but  that 
isn't  going  to  stop  me  from  beefing  about 
what  it  has  done  to  amateur  radio.  Who 
knows,  I  may  come  up  with  something 
even  more  pernicious. 

ASIAN  TOUR 
Speaking  of  Asia,  I'm  sponsoring  a  tour 


of  Asia  for  this  coming  May,  if  you're  in- 
terested In  a  first-class  trip.  This  will  be  a 
short  one,  running  about  two  weeks,  and 
will  visit  Tokyo,  Taipei,  and  Hong  Kong. 
This  is  aimed  more  at  the  computer  aficio- 
nados, so  it  will  coincide  with  the  micro- 
computer show  in  Tokyo,  plus  smaller  get- 
togethers  in  the  other  countries  (which 
are  not  as  deeply  into  micros  as  Japan). 

The  tour  will  use  the  best  of 
hotels. .  .strictly  first-class. .  .and  In- 
cludes breakfasts  and  even  someof  those 
spectacular  dinners.  Having  just  returned 
from  one,  I  can  tell  you  that  they  are  truly 
first-rate. 

In  Tokyo,  we'll  try  for  a  meeting  with  the 
TIARA,  the  Tokyo  International  Amateur 
Radio  Association.  You'll  not  want  to 
miss  Akihabara,  the  electronics  section  of 
Tokyo,  with  hundreds  of  stores  selling 
electronic  equipment,  ham  gear,  parts, 
and  so  on.  You'll  find  most  of  the  ham  rigs 
running  about  50%  to  75%  of  the  Annerh 
can  price.  .  .unless  you  wait  for  Hong 
Kong,  where  they  are  generally  even 
lower. 

You'll  get  a  kick  out  of  Tokyo.  The  sub- 
ways are  easy  to  use.  There  are  McDon- 
ald's all  over  the  place  in  case  you  get  a 
Big  Mac  attack. .  .plus  all  the  old  home 
features  such  as  Shakey's,  Kentucky 
Fried,  and  even  Wendy's.  For  the  more 
adventurous,  there  are  all  kinds  of  Japa- 
nese meals,  from  raw  fish  right  on  through. 
This  last  trip,  we  had  a  complete  raw-fish 
meal,  with  two  courses  of  raw  whale  in- 
cluded, i  courtesy  of  the  chaps  at  TDK. 

If  we  get  some  hams  on  the  trip. .  .and 
you're  interested. .  .I'm  sure  we'il  get  a 
good  reception  from  Kenwood  as  well  as 
TDK. .  .and  perhaps  Yaesu.  Well  be  loo 
far  away  for  loom*  unfortunately. . . 
wonderful  people. 

In  Taipei,  you'll  enjoy  the  city.  ..the 
people. ,.and  some  of  the  Incredible 
things  you  can  see  there.  We  can  certainly 
get  together  to  meet  Tim  Ghen  and  see  the 
radio  club . , .  and  BV1  A.  I  don't  know  if  we 
can  swi  ng  it  to  let  you  sit  down  at  the  mike 
of  the  station  or  not,  .   but  it's  worth  a  try. 

The  next  stop  ts  Hong  Kong,  where  you 
won't  believe  the  prices  on  electronic 
equipment.  There  are  dozens  upon  dozens 
of  small  shops,  all  trying  to  outdo  each 
other  The  city  is  big,  with  hundreds  upon 
hundreds  of  high-rise  apartments  and 
business  buildings.  Transportation?  Any- 
thing and  everything. .  .from  modern  sub- 
way to  trishaws.  I  like  Phil  VS6CT's  ap- 
proach to  crossing  the  ever-jammed 
streets.  He  Just  steps  into  the  traffic 
without  looking  at  the  cars  and  they 
afways  stop  for  him.  It  takes  some  guts  to 
get  used  to  his  system,  but  I  can  assure 
you  that  it  works.  He's  lived  there  for  years 
and  is  still  alive  as  testimony. 

if  you  bring  along  an  HT,  we  can  get 
ham  tickets  in  Hong  Kong,  No  problem . . . 
get  'em  in  minutes.  They  have  a  repeater, 
of  course. 

The  ferry  across  the  bay  between  Hong 
Kong  and  Kowloon  costs  B$  for  first  class. 
as  I  recall.  Wonderful  sight— and  younll 
get  great  pictures. 

The  tour  starts  from  Los  Angeles  on 

May  20th  and  will  be  returning  two  weeks 
later,  June  3rd.  This  is  immediately  after 
NCC  In  Anaheim,  which  runs  May  16th- 
19th.  HI  be  there  for  NCC  and  then  go  on 
the  tour,  so  If  you  go,  you  might  not  only 
have  someone  Interesting  to  talk  to,  but 
you  will  also  have  someone  who  really 
knows  the  ropes. 

If  you  have  the  wanderlust  as  I  have, 
you  may  want  to  delay  your  trip  back  for  a 
few  days  and  add  some  other  countries  to 
your  trip.  This  can  be  done  remarkably  in- 
expensively. Travel  In  that  part  of  the 
world  can  be  surprisingly  low-cost.  This 
last  trip,  I  added  a  bunch  of  extra  stops  to 


the  tour,  going  to  Singapore,  Bangkok, 
Kucnmg  (Sarawak!,  Bruner.  Sabah.  and 
Manila,  I  Traveled  a  day  and  then  visited 
two  days,  taking  three  days  more  to*  each 
country  visited  The  hams  in  each  country 
were  first  <  rale.  The  hotels  were  fine  (ex- 
cept for  Brunei .  .  .  and  now  I  know  of  a 
good  one  there)  and  the  food  superb,  i 
gamed  five  pounds  on  the  trip .  . .  despite 
mK  |oflgin9  Jusi  about  every  morning. 
You'd  laugh  to  see  me  running  three  and 
four  miles  in  the  early  morning  through 
the  streets  of  Taipei,  stopping  now  and 
then  to  snap  a  picture. 

Other  than  imitation  diamond-en- 
crusted $15,000  Tifffany  watches  for  $30. 
what  bargains  are  there  In  Taipei?  Plenty. 
You'll  be  shopping  up  a  storm  in  the  de- 
partment stores  there.  You'll  also  get  pret- 
ty sharp  with  chopsticks. 

I  don't  nave  the  exact  price  of  the  tour 
yet,  but  l"m  sure  It  wit)  run  no  more  than 
around  $2. 500  for  the  air  fare,  hotels,  many 
meals,  alt  ground  transportation,  tips,  air- 
port  taxes,  and  so  on,  Also,  when  you  are 
in  a  group  like  this  the  usual  baggage 
limits  are  waived,  so  you  can  pick  up  all 
the  souvenirs  you  want-  Drop  me  a  Jlne  if 
you're  interested  and  Til  send  your  fetters 
on  to  Commerce  Tours  in  San  Francisco, 
the  firm  we  work  with  on  trips  like  this, 

TAIWAN  IN  TROUBLE 

Taiwan  has  been  growing  almost  in- 
credibly in  exports  over  the  last  few  years, 
but  they  are  getting  Into  deep  trouble 
these  days, .  .mostly  as  a  result  of  their 
success,  Most  of  the  products  of  Taiwan 
have  been  Fabor  intensive,  depending  lor 
their  success  on  low  wages  But  now.  as 
their  wages  have  escalated,  inevitable 
with  only  a  little  over  1%  unemploy- 
ment, they  are  becoming  uncompeti- 
tive with  similar  goods  from  other  tow- 
wage  countries  such  ii  '!-&  Philippines, 
where  the  minimum  wage  is  around  S2  a 
day  and  many  people  still  have  to  live  in 
the  streets 

The  obvious  route  is  to  change  horn 
labor  intensive  goods  to  higher-priced 
things  such  as  electronics. .  .  but  here 
(hey  are  up  against  an  educational  prob- 
lem of  enormous  proportions.  Japan 
made  this  change  from  Inexpensive  ex- 
ported Goods  to  high-priced,  high-tech 
manufacturing  years  ago  and  has  built  up 
the  Infrastructure  of  education  needed  to 
support  such  an  Industry. 

As  any  DXer  is  well  aware,  there  is  ex- 
actly one  ham  m  Taiwan  I  had  the  plea- 
sure of  having  breakfast  with  Tern  Chen 
BVt  A  during  my  recent  visit  to  Taipei  and 
discussing  this  with  him.  Tim  had  some 
hope  because  there  is  a  move  underway 
to  bring  more  people  into  amateur  radio  in 
Taiwan  which  could  eventually  result  in 
dozens  of  stations  on  the  air.  In  the  past, 
the  government  has  discouraged  new 
amateurs  or  even   shortwave   listening, 


with  the  result  that  there  has  been  no  real 
incentive  for  kids  to  get  interested  in  ra- 
tio. This,  in  turn,  has  made  it  so  that  there 
tvmm  been  very  few  electronics  engineers 
or  technicians  in  Taiwan, 

I've  been  getting  to  the  Taiwan  Con- 
sumer Electronic  Shows  for  several  years 
now.  seeing  their  products  and  talking 
with  the  manufacturers.  I've  also  en- 
deared my  sell  to  businessmen  of  Taiwan 
by  pointing  out  what  they  already  know 
that  their  electronic  equipment  is  alt  imi- 
tative, with  no  creativity  in  evidence,  thus 
their  equipment  has  had  to  sell  almost  en- 
tirely on  price,  with  new  Ideas  and  quality 
taking  a  back  seat. 

Lacking  the  scientists  to  develop  new 
products,  or  the  engineers  to  put  in  auto- 
mation and  robots,  Taiwan  has  had  to  de- 
pend mostly  on  copying  the  equipment 
from  other  countries  and  on  their  low 
wages.  Now.  with  their  wages  rising  faster 
than  those  or  the  rest  of  the  world,  they 
are  in  trouble,  and  they  haven't  the  supply 
of  engineers  and  technicians  to  turn  to 
for  help. 

Business  has  been  brisk  in  recent 
months  in  np-ofis  of  (he  Apple  computer 
Again,  lacking  anything  significant  in 
technicians,  Taiwan  manufacturers  have 
had  to  turn  to  copying  the  most  success 
ful  of  the  microcomputers,  the  Apple. 
There  are  over  a  hundred  small  firms. . . 
and  some  fair-sized  ones,  too. .  .making 
Apple  imitations.  I  saw  them  everywhere 
at  the  electronics  show  in  Taiwan  and 
even  had  a  chance  to  talk  with  some  of  the 
manufacturers  personally 

if  Taiwan  is  able  to  get  kids  interested 
in  high-tech  hobbies  such  as  amateur  ra- 
dio and  computers,  the  country  couid.  In  a 
few  years,  be  able  to  get  away  from  trying 
to  make  a  Jiving  from  the  ideas  of  others 
and  come  up  with  creative  ideas  of  their 
own,  as  has  Japan  Within  the  memory  of 
those  of  us  who  were  around  in  WWII  is 
the  image  of  Japanese  products  as  being 
junk.  For  many  years,  most  Japanese 
products  were  cheap  imitations  of  better 
products,  with  shoddy  workmanship. 

Today,  as  you  Know,  not  only  has  Japan 
set  the  world  standard  for  productivity, 
but  also  for  quality.  They've  left  most 
other  countries  far  behind  In  these  re- 
gards. And  in  the  Fast  tew  years,  we've 
also  seen  the  emergence  of  Japanese  cre- 
ativity. 

Though  I  put  a  good  deal  of  emphasis 
on  the  importance  Of  getting  kids  into 
high-tech  hobbies  as  a  way  fore  country 
to  develop  technicians  and  engineers,  I 
am  among  the  first  to  agree  that  this  is  by 
no  means  the  only  problem  we  have  in  try- 
ing to  compete  with  the  Japanese.  Bui 
without  being  able  to  match  them... or 
even  come  close,  .  .In  engineering  talent, 
no  amount  of  government  help  of  indus- 
tries, more  favorable  tax  climates  for  e  fee - 
ironies  firms,  etc.,  Is  going  to  help  us 


to  regain  world  superiority  in  technology. 

There  have  been  a  number  of  good  pro- 
grams on  television  lately  showing  the  dif- 
ference in  education  between  the  US  and 
Japan  (and  even  Russia)  Our  schooling 
system  has  disintegrated  a  good  deal 
since  t  went  to  school,  with  mathT  sci- 
ences, and  so  forth  being  almost  done 
away  with  in  many  areas.  No  wonder  kids 
are  having  a  problem  even  with  the  Novice 
ticket,  which  anyone  with  a  high-school 
science  education  should  be  able  to  pass. 
The  fact  is  that  few  kids  are  getting  a  high- 
school  science  education.  Phooey. 

Oh,  there  are  a  lot  of  things  we  need  to 
overhaul . . .  and  I  will  make  few  friends  by 
bringing  these  things  up.  One  only  has  to 
read  the  reports  in  Reader's  Digest  on  the 
activities  of  unions  lo  terrorize  uncooper- 
ative manufacturers  to  realize  that  Amer- 
ica has  no  monopoly  on  human  rights. 
While  we  are  mdignani  over  the  Israelis 
making  life  extremely  miserable  for  the 
Palestinians,  the  torture  In  Argentina,  the 
executions  in  Guatemala,  and  so  on. .. 
things  which  are  going  on  all  over  the 
world  ,  .we  have  not  too  different  things 
going  on  righl  here  which  we  want  to 
cover  up. 

The  worker  who  works  harder  than  his 
fellow  workers  is  harassed  until  he  slows 
down  and  stops  making  everyone  else 
look  bad.  I  saw  that  one  myself  back  when 
I  worked  for  a  company  which  made  trans- 
mitters for  the  Army  The  union  there  was 
furious  that  the  test  people  didn't  just 
pass  along  anything  put  together  by  the 
production  people .  .  .and  never  mind  lhat 
the  transmitter  would  be  needed  by  the 
Army  in  working  shape  When  I  got  busy 
and  turned  out  about  double  what  my 
fellow  workers  could  manage  a  day.  they 
started  sabotaging  the  units  I'd  aligned  to 
prove  that  I  was  turning  out  poor  wont,  No. 
I've  been  there,  so  when  I  read  about  this 
happening  all  over  ihe  country,  t  tend  to 
believe  ft 

We  geared  up  and  won  WWII,  getting 
Ihe  cooperation  of  millions  of  people,  t 
Ihtnk  we  can  surmount  the  current  depres- 
sion If  we  make  a  decision  to  do  It  and 
stop  our  own  people  from  fighting  each 
other.  Unions  can  do  worlds  of  good  to 
help  people  and  production. .  they  can 
also  drive  you  crazy  with  feather  bedding, 
Slowdowns,  restrictive  work  rules,  intra- 
union  fighting,  and  SO  on.  Unions  which 
insist  on  using  every  weapon  at  their  com- 
mand to  maintain  their  members  at  higher 
than  the  normal  wage  for  their  work  are 
robbing  the  rest  of  us.  This  comes  to  roost 
when  they  come  up  against  toretgn  com- 
petition, such  as  with  cars  American  cars 
would  drive  the  Japanese  cars  right  out  of 
the  country  if  the  car  unions  would  settle 
for  average  wages  for  their  workers  and 
put  on  the  pressures  for  productivity  and 
quality. 

When  I  have  to  rent  an  American-made 


car  on  a  trip,  I  am  invariably  amazed  at  the 
poor  performance  and  quality  of  the  prod- 
uct I  am  driving  as  compared  with  my  Jap- 
anese cars.  That  door  doesn  t  fit  right  be- 
cause someone  on  the  production  line 
just  didn't  care.  -  -  and  the  inspector  was 
under  union  pressure  not  to  make  the 
worker  look  bad ...  or  was  out  on  coffee 
break  when  my  car  went  by. 

Wellt  the  world  is  changing.  More  and 
more  "workers "  are  going  to  be  replaced 
by  robots  who  do  not  forget  a  few  screws 
and  bolts  when  assembling  a  car  Robots 
will  make  the  windows  fit  exactly  right. 
Robots  will  not  call  In  sick  when  a  expedi- 
tion Is  brewing  on  20m  or  when  hung  over 
from  too  much  brew  the  previous  night. 
Workers  are  going  to  have  to  think  in 
terms  of  education, . .  perhaps  with  some 
science  In  the  mix  so  they  will  be  able  to 
cope  with  the  type  of  work  we  have  to- 
day .  and  will  have  in  ihe  next  twenty 
years. 

The  world  of  1999  looks  lo  me  as  if  it  is 
gqing  to  be  a  high-tech  world,  w*th  tele- 
communications on  the  order  of  10.000 
limes  more  than  we  have  today.  ..with 
people  able  to  communicate  with  others 
anywhere  m  the  world  in  seconds  from 
small  hand-held  computer -like  communi- 
cators. We'll  have  teleconferencing  and 
so  on  But  these  developments  are  going 
to  call  for  an  incredible  number  of  techni- 
cians, eng I  neers.  and  scientists.  Our  pres- 
ent school  system  Is  totally  Inadequate  to 
cope  with  this  need. 

Taiwan  has  the  same  problem,  only  it  is 
hitting  them  hard  right  now  They  need 
thousands  of  technicians  and  engineers 
and  they  need  them  today.  In  all  of  Tai- 
wan, I  found  one  firm  with  an  innovative 
computer  product.  That  was  the  Micro 
Professor,  which  looks  tike  a  comer,  it  will 
run  Apple  programs,  but  does  not  appear 
to  be  an  Apple  rip-oft.  even  in  its  elec- 
tronics 

One  is  struck  by  the  impact  of  the  lack 
of  copyright  enforcement  in  Taiwan,  Not 
only  are  there  many  bookstores  full  of 
cheap  copies  of  almost  all  of  our  best- 
selling  computer  books,  but  one  can  also 
go  Into  stores  all  over  Taipei  and  buy  a 
Sl5r000  watch  for  about  $30.  Sure,  Its  a 
copy,  but  a  good  one.  I  picked  up  some 
local  copies  of  Apple  manuals .  .  and  saw 
any  number  of  copies  of  well -known  pro- 
grams, usually  selling  for  about  S10.  Mot 
bad  for  VislCalc  Within  days  of  a  new  pro- 
gram coming  out  in  the  US,  ft  Is  available 
all  over  Taipei  for  a  tew  dollars 

Taiwan  will  be  able  to  shift  to  higher- 
tech  products  and  thus  make  more  in- 
come per  sale  and  be  able  to  pay 
nigner  wages ...  if  they  have  the  technical 
people  lo  cope  with  the  changes  in  world 
technology.  To  me,  this  means  getting 
ttveir  kids  into  high  tech  and  providing  the 
schools  they  need  io  Lake  this  interest 
and  develop  It, 


HAM  HELP 


i  have  a  Midland  model  13-866  CB  radio 
which  I  converted  to  10  meters,  following 
the  modifications  outlined  in  the  April, 
1981.  issue  of  73.  However,  it  does  not  re- 
ceive on  10  meters,  the  transmit  signal  is 
garbled,  and  it  will  not  change  frequencies 
I  need  Information  on  how  to  make  rl  work 

Joe  Oden  WDVHVM 

4129  Soulh  Wichita 

Wichita  KS  67217 


I  need  the  following  items:  hom  speak- 
ers, spark  gear,  high  impedance  head- 
phones with  cords,  201A  (or  equivalent 
tubes,  old  term  mats,  bus-bar  wire,  vernier 
dials  made  prior  to  1930, 2-  1o  4nnch  bake 
lite  0-1 DO  dials,  and  telegraph  keys. 

Alan  Shewsmith  VK4SS 

35  Whynot  St. 

West  End,  Brisbane 

O  4101,  Australia 


I  am  looking  for  construction  plans  or  a 
schematic  for  a  one-tube  QRP  rig. 

Mac  Arthur  Moore 

5230  Heston 

Philadelphia  PA  19131 

Could  someone  help  me  find  the  sche- 
matic for  an  Etco  model  150  signal  tracer0 

A.  B.  Wells  WA5COM 

PO  Box  50 

Tunica  LA  70762 

I  am  looking  for  CB  magazines  printed 
prior  to  1967. 

John  W.  Heacock  K3YCP 

B10O  Bass  Lake  Rd. 

Apartment  110 

New  Hope  MN  55426 


I  am  Irving  to  find  the  manual  and  re- 
placement capacitors  Tor  a  Hallicrafters 
Sky  Ranger  S  39  receiver.  I  also  need  an  op- 
erational or  as-is  DX-40  transmitter  and  a 
manual  I  am  willing  to  cover  copying  and 
postage  costs. 

Dave  Drinnan  VE3MPX 

21  Beaverbrook  Lane 

Kanata,  Ontario 

Canada  K2JC  114 

I  am  searching  for  servce  manuals  or 
schematics  for  ihe  JeilersonTfavis  model 
350 A  1,  vi n tag©  unknown.  I  will  pay  for  post- 
age and  copying  costs 

Steve  Stoul  KA5CP.1/9 

1 537  Wins  lows  Dr. 

Palatine  IL  60067 
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THE  AEA  CODE  TRAINER 

Everybody  has  his  own  way  of  learning 
the  code,  and  most  people  think  thai  the 
way  thai  ihey  learned  it  was  the  beet,  11  was 
with  this  possible  bias  m  mind  that  i  ap- 
proached the  AEA  BT i  code  trainer,  a 
Morse-code  training  device  thai  uses  no 
tapes  but  an  C  to  produce  the  tones 

AEA,  which  specializes  in  key  era  and 
code  readers,  should  know  the  code  belief 
than  many  manufacturers,  and  this  knowl- 
edge has  ted  to  a  novel  approach  for  learn- 
ing the  code.  The  BT-1  is  designed  tor  use 
by  people  who  are  completely  unfamiliar 
with  Morse  code  With  the  trainer,  you  move 
step  by  step  through  each  character,  singly 
and  then  in  groups. 

So  far,  this  is  pretly  standard  (are  how- 
ever the  machine  does  not  teach  The  code 
from  simplest  to  more  complex,  lor  exam- 
pie  from  E  to  ¥  The  first  character  learned 
is  1%  and  from  there  the  student  moves  on  to 
K,  B,  O.  and  the  last  tetter  learned  is  I 

In  addition,  the  code  trainer  does  not 
begin  sending  each  character  at  a  slow 
speed.  Every  character  is  at  its  20-wpm 
length,  regardless  of  the  spacing  between 
characters.  A*  they  explained  in  the  manu- 
al, this  is  to  overcome  the  proverbial 
plateau  many  people  encounter  at  about  10 
wpm.  By  learning  the  sound  at  a  higher 
speed  at  the  start,  your  ear  wnr  have  to 
adapt  less  as  you  increase  the  code  speed. 

AEA  also  suggests  a  strict  adherence  lo 
the  sequence  ot  characters  which  ihey  sug- 
gest. After  learning  to  recognize  each  char- 
acter, both  by  it  serf  and  in  groups  of  in- 
creasing length,  the  student  moves  to  the 
next  character  As  he  or  she  moves  down 
the  list  of  new  characters,  the  characters 
previously    learned   are   thrown    into  the 


groups  at  random.  However;  the  character 
being  learned  is  weighted  at  50  per- 
cent— i  hat  Is.  one- ha  If  of  the  characters 
will  be  I  he  new  character. 

Once  all  of  them  have  been  learned  [the 
hst  includes  numbers  and  common  CW 
ciphers*,  the  student  can  Increase  the 
speed  by  decreasing  the  spacing  between 
characters  and  changing  the  character 
lengin  as  well.  Each  training  selection  may 
aJso  be  called  up  without  weighting  the 
new  character,  making  the  characters  of 
each  group  completely  random. 

The  BT  1  has  several  accessories  which 
enhance  its  use,  such  as  a  full -sized  head- 
phone Jack  instead  of  a  Winch  earphone 
jack,  and  a  second  jack  In  which  a  key  may 
be  Inserted  for  use  as  a  code  practice  oscil- 
lator. The  pitch  of  the  tone  IS  also  select- 
able in  discrete  steps,  adapting  the  trainer 
to  a  variety  of  ears.  Its  small  size  and  the  in- 
cluded npcad  battery  pack  and  charger 
make  n  extremely  portable,  so  you  can  get 
your  daily  ha  If  hour  of  practice  In  many 
situations. 

A  12  button  keypad  controls  the  opera- 
tions of  the  BT-1.  However,  one  of  the  diffi- 
culties in  using  the  trainer  is  learning  the 
commands  which  control  it  All  oi  the  com- 
mands, except  for  the  stop  command  {#), 
are  at  least  2  keystrokes,  and  in  most  cases 
4.  I  found  that  to  use  it  I  had  to  have  the 
manual  close  by  at  all  times  for  quits  a 
white  until  t  learned  the  proper  commands 

Because  of  the  relatively  complex  con- 
trols, the  speed  at  which  you  are  copying  is 
also  difficult  to  determine.  One  command 
sets  ihe  character  speed  from  tS  to  99 
words  per  minute,  and  another  command 
sets  the  delay  between  groups  of  charac- 
ters  The  delay  range  is  from  0*T  to  9.9 


AEA'&  BT-1  code  tramer 
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seconds,  with  a  default  value  of  three  sec- 
onds, The  character  speed  default,  as  men- 
tioned above,  Is  20  words  per  minute. 

For  this  reason,  as  well  as  the  somewhat 
limiting  factor  of  listening  to  code  In  purefy 
random  groups,  i  found  that  the  code  tram 
er  worked  most  effectively  in  conjunction 
with  tapes.  For  characters  with  which  I 
have  difficulty,  such  as  X  and  some  of  the 
CW  ciphers,  I  drilled  myself  on  the  ST  1  to 
Increase  my  proficiency,  But  to  increase  my 
overall  speed,  I  found  that  I  used  tapes. 
With  the  known  speed  lor  the  tapes,  It  was 
easier  to  keep  track  of  my  progress,  and  it 
alleviated  the  boredom  of  listening  to  and 
writing  random  groups 

However,  4  would  recommend  the  code 
trainer  to  Novice  classes  and  individual 
students.  AEA's  method,  while  not  the 
standard  procedure,  seems  to  work.  The 
port  ability  of  the  unit  would  hopefully  lead 
to  more  frequent  use.  And.  as  we  all  know, 
there  is  no  substitute  for  diligent  practice 
when  trying  to  learn  the  code. 

For  additional  Information,  contact  Ad- 
vanced Electronic  Applications,  PO  Box 
C'2f60,  Lynnwood  WA  98036;  f2Q6}?75- 
7373  Reader  Service  number  486. 

Avery  L  Jenkins  WB&JLG 

TOSlafl 

THE  AZDEN  PCS-4000 

The  progress  of  large-scale  integral  ton 
{ISO  has  left  hams  somewhat  in  its  wake,  bo- 
cause  (his  technology  is  highly  dependent 
upon  the  economy  of  scale— the  more  you 
maker  the  cheaper  they  get.  The  amateur 
market  is  often  too  small  to  bring  the  advan- 
tages of  LSI  to  bear  In  new  products.  How< 
ever,  Azden  has  brought  amateurs  back  to 
the  state  of  the  art  with  the  inloduction  ol  its 
new  PCS-40QQ  2-meter  transceiver. 

Action's  use  of  LSI  has  enabled  it  to  pro- 
duce a  microcomputer  -controlled  radio  that 
ts  Irttle  larger  than  the  average  rn-dasn  AM 
radio.  Tne  PC&4000  measures  2  inches  high 
by  $V*  Inches  wide  by  6H  Inches  deep,  and 
much  of  this  mrntaiunzatron  has  been  ac- 
complished by  replacing  mechanical  control 
mechanisms  with  logical  functions  per- 
formed by  the  microcomputer. 

All  of  the  transceiver's  tuning  is  conducted 
through  the  16- but  ion  keyboard,  wnlch 
doubles  as  a  louchtone™  pad.  The  Azden 
has  an  extended  range  of  142  to  149.995  M  Hz 
and  frequencies  may  be  selected  In  5-  or 
lOHkHz  steps  or  from  the  two  banks  of  S  rnem* 
ory  locations.  The  relationship  between  the 
memory  banks  is  controlled  by  a  4-posrtion 
memory  mode  switch.  This  switch  allows  the 
Operator  to  choose  a  frequency  from  either 
bank,  botn  banks,  or  select  a  receive  frequen- 
cy in  one  bank  and  a  transmit  frequency  in 
the  other.  By  using  this  switch,  non-standard 
repeater  offsets  may  be  programmed  into 
the  machine. 

Standard  offsets  and  simplex  operation 
are  also  selected  via  ihe  keyboard,  and  Ihe 
offset  may  be  stored  in  memory  with  the 
chosen  frequency.  Nine  LEDs  indicate  ihe 
memory  address  and  bank  currently  in  use. 

Other  indicators  on  the  front  panel  Include 
ihe  green  LED  frequency  display,  which  indi- 
cates the  transmit  frequency  as  well  as  the 
receive  frequency,  a  digital  S-meter.  ana  a 
channel-busy  indicator.  Other  LEDs  show 
whether  the  PLL  circuit  is  locked,  which  off* 
set  has  been  chosen,  and  whether  ihe  fre- 
quency ts  from  tne  memory  bank  or  has  been 
directly  keyed  in. 

Besides  the  volume,  squelch,  and  memory 
mode  controls,  the  PCS 4000  sports  only  4 
mechanical  com rols.  Three  switches  choose 
the  frequency  step,  select  whether  the  scan- 
ning feature  will  settle  on  busy  or  vacant  fre- 
quencies, and  turn  on  the  optional  175D-H2 
tone. 

The  scanning  features  may  be  used  In 
conjunction  with  the  memories,  or  an  eniire 
portion  of  the  band  may  be  scanned  to  locale 


either  busy  or  empty  channels  These  op- 
tions are  also  keyboard-seiectable-  The  scan- 
ner will  also  automatically  resume  after 
monitoring  a  busy  channel  for  about  10  sec- 
onds, which  gives  you  enough  time  to  decide 
whether  you  want  to  stay  on  that  frequency 
or  not. 

The  Azden  put  s  out  a  husky  25  Watts  in  the 
high  power  mode  and  5  Watts  in  low  power. 
Current  consumption  runs  from  0.6  A  In  re- 
ceive to  6.0  A  while  transmitting,  and 
spurious  frequency  rejection  Is  better  than 
-BOdB. 

The  receiver  has  a  sensitivity  of  02  uV  and 
a  selectivity  of  &  dB  down.g  ±£  kHz  and  60 
dB  down®  *  15  kHz.  The  audio  output  ts  2 
W  into  a  2-inch  speaker.  The  receiver  is  a  dou- 
ble heterodyne  operating  with  a  first  i-f  of 
165  MHz  and  a  second  at  455  kHz, 

The  transceiver  is  controlled  with  an  MS 
8855222M  single-chip  microcomputer  Cir- 
cuitry has  been  sectioned  into  four  boards— 
the  control  board,  the  PLL  and  transmit  cir- 
cuitry, the  receive  unit,  and  a  PA  board.  All  of 
the  functions  of  the  PC&4000  have  been 
packed  Into  15  ICs,  9  FETs,  and  34  tran^ 
eistors. 

The  flexibility  of  the  microprocessor  con- 
trol system  has  given  the  PC&4O00  a  variety 
of  special  functions  which  I  have  found  valu- 
able. Besides  being  able  to  select  a  frequen- 
cy or  memory  address  from  the  keyboard,  a 
single  button  *iu  reverse  transmit  and 
receive  frequencies,  I  have  found  this  feature 
useful  for  qutckty  finding  out  whether  a  sta- 
tion is  strong  enough  to  work  simple* 

Another  very  valuable  feature  not  found  on 
many  other  radios  with  programmable  mem- 
ories is  the  nicad  backup  which  Azden  built 
Into  the  transceiver  Allhough  the  manual 
recommends  supplying  power  to  the  radio 
directly  from  the  battery,  the  nicad  will 
preserve  ihe  radio's  memory  when  it  is 
rernoved  from  the  permanent  power  source- 1 
regularty  take  my  radio  inside  for  safe- 
keeping, so  without  this  feature  l  would  have 
10  reprogram  T6  channels  every  morning  The 
nicad  ts  automat icatly  recharged  whenever 
the  radio  is  on,  and  it  only  supplies  enough 
power  to  retain  the  nTemofy;  you  cannot  op- 
erate the  transceiver  from  the  battery. 

The  battery  comes  with  the  In  it  tat  charge 
already  completed,  unless  the  unit  sat  on  a 
dealer's  shell  for  several  months  Azden  has 
included  as  an  accessory  the  necessary 
jumper  cable  and  instructions  for  charging 
the  battery  should  it  be  necessary. 

There  is  also  one  priority  channel  in  each 
memory  bank,  In  Ihe  first  memory  address. 
The  priority  channel  in  either  bank  can  be  in- 
stantly accessed,  regamiess  of  what  bank 
you  are  presently  operating  from.  Two  but- 
tons on  the  keyboard  are  reserved  for  this 
function,  and  (he  priority  channel  m  ihe  first 
memory  bank  may  also  be  called  up  wiih  the 
remote  control  located  on  the  microphone. 

The  microphone  incorporates  I  wo  other 
controls  as  well,  The  up/down  buttons  will 
change  the  f  req  ue  ncy  by  5-  or  1 0- K  Hi  ste  ps  or 
will  proceed  sequentially  through  the  memo- 
ry If  you  are  operating  in  the  memory  mode. 

The  scanning  circuitry  has  proved  In  be  es- 
pecialrv  versatile,  and  with  rt  I  have  found  and 
immediately  bean  able  to  access  repeaters 
that  I  previously  did  not  even  know  existed.  In 
addition  to  searching  for  your  choc*  of  busy 
or  vacant  channels  and  scanning  the 
memory  or  a  selected  band  slice,  the  scan 
may  be  conouc  ted  with  a  repeater  o  tf  set  For 
example,  If  you  are  scanning  the  range  above 
147  MHz.  you  can  instruct  the  transceiver  to 
automatically  add  500  kHz  to  your  transmit 
frequency. 

The  25- W  output  gives  the  PCS4000  a 
good  signal  range,  and  ail  comments  on  the 
transceiver's  audio  give  it  a  good  report  card, 
tt  picks  up  Iftlie  road  noise,  and  the  audio 
lacks  the  heavy  bass  exponent  found  on 
some  other  transceivers. 

Although  I  have  had  some  problems  with 
the  transceiver,  they  have  been  relatively 


minor  and  can  be  expected  as  an  operator 
adapts  to  a  new  radio.  The  microphone  but- 
ton which  calls  the  priority  channel  «s 
located  on  the  upper  tip  of  the  transmit  but- 
ton, and  there  tore  is  easily  activated  when 
you  are  pawing  tor  the  microphone  white 
keep)  ng  one  eye  on  the  road.  U  ml)  I  became 
used  to  handling  the  microphone  different- 
lyK  I  sometimes  would  begin  a  QSO  on 
146,150  end  suddenly  find  I  was  talking  to 
the  breeze  on  .52  simplex, 

There  is  also  an  Interesting  Feature  on 
this  radio  which  could  be  made  more  use- 
ful The  PCS -4000  will  emit  a  beep  whenever 
a  Keyboard  command  is  received,  enabling 
the  operator  to  do  some  extensive  radio  fid- 
dling while  keeping  his  or  her  eyes  on  the 
road.  Unfortunately,  the  beep  is  not  always 
loud  enough  to  hear  over  the  road  noise 

However,  these  are  minor  problems  and 
not  integral  to  the  otherwise  excellent 
capabilities  exhibited  by  the  PCS-40QQ.  By 
using  the  options  available  on  this  radio,  I 
have  found  a  versatility  in  mobile  operation 
previously  just  imagined  and  proved  (o  my 
satisfaction  that  bells  and  whistles  are  not 
always  superfluous,  but  can  become  a  use- 
ful adjunct  to  my  operating.  And  by  bring- 
ing state  of  the  art  back  to  hams,  Azden  has 
provided  an  incentive  for  other  manufactur- 
ers to  try  to  catch  up. 

For  fun  her  Information,  contact  Ama- 
teur Wholesale  Electronics,  tnCr,  3817  SW 
129   Terrace,   Miami  FL  33176;  (303^233 
3631,  Reader  Service  number  487. 

Avery  L.  Jenkins  WB8JLG 

73  StaN 


TEN-TEC  MODEL  560 
CORSAIR  TRANSCEIVER 

It  was  with  a  great  deal  of  anticipation 
that  J  sliced  the  packing  tape  on  a  huge 
shipping  carton  whose  return  address 
sard  Seviervilte,  Tennessee— Ten -Tec  s 
home  in  the  fool  nil  Is  of  the  Great  Smoky 
Mountains. 

For  some  time,  those  ol  us  involved 
with  me  amateur  radio  industry  had  been 
hearing  juniors  of  a  new  Ten-Tec  trans 
ceiver  reputed  to  be  even  better  than,  and 
a  replacement  for,  their  respected  Omni- 
C  Very  lew,  if  any,  of  amateur  radio's 
press  had  yet  seen  the  new  rig.  and  it 
wasn't  until  the  dealer  notices  were  oul 
and  some  of  the  ads  m  hand  that  any  of  us 
really  knew  what  the  rig  looked  like  or 
what  its  features  were  supposed  to  bo. 
The  introduction  had  been  carefully 
planned  in  lake  maximum  advantage  ol 
the  traditional  year-end  buying  season 
a  strategy  sharing  popularity  with 
Dayton's  larnous  Hamvention  as  an  ideal 
time  for  the  debut  of  new  amateur  radio 
equipment. 

Like  us  privateering  namesake,  the  Cor- 
sair was  clearly  intended  to  capiure  a 
share  of  ihe  amateur  radio  marketplace 
from  other  well-known  transceiver  manu 
tacturars.  The  ultimate  test  of  that  effort 
will  be  the  reception  by  John  and  Joe 
Ham,  but,  for  now.  It  was  my  privilege  to 
have  one  ot  these  brand-new,  solid-state 
transceivers  for  evaluation.  The  73  Staff 
had  requested  that  a  full  complement  of 
crystal  filters  be  provided  to  take  care  of 
RTTY  and  CW  needs  as  well  as  SSB  opera 
hon,  so  it  was  with  considerable  excite- 
ment that  I  limshed  opening  the  bom.  Time 
to  see  wnat  was  inside. 

Two  other  cartons  inside  the  targe  one 
appeared  a  small  and  rather  heavy  one. 
and  a  somewhat  larger  but  lighter  one 
Opening  the  small  one  first,  l  noticed  the 
foam  in  pt ace  packing  material  complete- 
ly surrounding  the  contents,  conforming 
to  every  contour  ot  ihe  equipment  to  pre- 
tect  it  from  transit  damage.  Pulling  ihis 
aside,  I  found  ihe  deluxe  power  supply 
neatly  bagged  In  a  heavy  transparent  plas- 


tic envelope  "What  a  good-looking  unit. 
I  thought  as  I  set  it  on  Ihe  operating  desk. 
■+Oq*i.  what  a  pretty  radio,"  said  my  wife 
who  had  been  watching  the  unveiling,  "Is 
that  your  new  rig?" 

Next.  I  opened  the  larger  carton  and 
again  found  the  same  secure  foam  sur- 
rounding another  plastic -bagged  unit. 
Here  was  a  piece  of  gear  that  looked  good 
even  before  it  was  unwrapped,  and  I 
thought  back  to  ail  of  the  earlier  Ten -Tec 
equipment  I  had  seen  come  from  the  box;' 
my  first  PfvVI,  then  the  PM  2.  the  Argo- 
naut, the  Century  21,  the  Models  540  and 
544,  and  Ihe  Omni  series.  AH  were  Innova- 
tive and  unusual,  presenting  new  Ideas 
and  approaches  m  performance  and  styl- 
ing for  solving  age-old  problems.  It  Is  no 
wonder  then  that  I  keenly  anticipated  the 
setup  and  operation  of  the  new  Model  560. 
Corsair 

The  Corsair  is  slightly  wider  than  it  is 
deep,  and  one's  first  impression  is  ol 
Crisp,  contemporary  Styling  and  no-no n 
ttose,  rugged  construction.  A  band  ot 
darkened  glass  along  me  top  of  the  front 
panel  is  set  off  from  the  resi  of  the  panel 
by  a  tnm  stripe  cleverly  painted  to  took 
■■He  brushed  chrome  or  aluminum,  which 
nicely  sets  off  the  bronze-black  finish. . . 
guaranteed  to  look  attractive  on  my  wal- 
nut operating  desk. 

The  six-digit  LED  frequency  display  and 
the  meter,  next  to  it  on  the  left,  He  behind 
the  glass  band,  called  a  "blackout"  dis- 
play because  when  the  rig  is  off,  neither 
the  display  nor  the  meter  is  visible.  When 
lighted,  the  display  is  large  and  easy  to 
see;  rive  digits  in  ced  and  the  sixth  in 
green,  showing  100-Hz  steps.  The  meter  is 
also  easy  io  read  and  presents  four  selec- 
table functions 

The  speaker/power  supply  matches  the 
decor  of  the  transceiver,  and  together 
they  make  a  handsome  pair  sitting  side 
by- side  on  the  desk,  Black  knobs  with 
bright-metal  centers  peaceably  coexist 
with  aluminum  toggle  switches  tor  the 
most  frequently  used  controls,  while 
smaller  knobs  In  a  Hat  black  finish  serve 
the  set-and  forget  functions.  A  tilt  bail 
under  the  rig  allows  the  front  of  the  rig  io 
be  raised  to  a  comfortable  viewing  angle. 
The  standard  four-in  microphone  connec- 
tor and  the  usual  earphone  jack  Immedi 
ately  above  it  occupy  Ihe  lower  left  comer 
of  the  panel. 

Dominating  the  center  of  the  front  pan- 
el is  the  tuning  dial  with  its  fluted  knob 
and  vermer  skirt  It  is  divided  into  100  m 
crements.  each  representing  one  kHz.  to 
facilitate  frequency  reset  and  supplement 
the  LED  readout  The  accompanying  pho 
tograph  reveals  more  than  a  detailed  de- 
scription (or  tfte  momeni  so  we  win  feave 
that  until  later  Fust,  lets  take  a  look  at 
the  more  technical  aspects  of  the  rig. 

General  Description 

The  Model  560.  Corsair  Is  a  medium- 
powered  transceiver  employing  the  latest 
solid-state  technology,  As  received  from 
the  factory,  it  contains  all  necessary  crys- 
tals for  operation  in  Ihe  160-,  80-.  40*,  30*. 
20-,  17%  15-.  12%  and  10-meter  bands  (full 
coverage  of  the  latter}  Although  intended 
primarily  as  a  fixed  station,  it  may  be  used 
mobile  or  portable  because  it  operates 
from  a  12-14-volt-dc  source  or  from  a 
1 15-vott-ac  source  through  an  opt  tonal  ex- 
ternal power  supply  Broadband  circuitry 
eliminates  the  need  for  tune-up.  and  the 
normal  sideband  for  ihe  band  in  use  is 
automat  tea  i  iy  selected  when  bands  witch- 
ing. LED  indicators  are  provided  so  the 
operator  can  lei  I  at  a  glance  which  partic- 
ular functions  are  in  use.  Nominal  input 
power  is  200  Watts,  and  full  output  power 
at  a  100%  duty  cycle  (RTTY  and  SSTV 
buffs  take  note)  Is  available  on  all  modes 
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and  bands,  Further,  the  Corsair  is  capable 
of  operating  into  an  infinite  swr  without 
damage  to  lis  iinals. 

Frequency  coverage  on  the  various 
bands  includes  a  generous  40-kHz  over 
run  at  the  top  and  bottom  edges  of  each 
band,  whose  limits  are;  1.8-2.3.  3.5-4.0, 
r.flf-7.5,  too  10.5.  14.0-145,  18.0-18.5. 
21.0  21.5,  24.0-24.5,  and  28-30  MHz^  The 
heart  of  the  frequency  determining  circuit 
la  a  permeability-tuned  oscillator  operat- 
ing in  Ihe  5.0-5.5- MH*  range.  Note  that 
phase- locked- loop  circuils  were  purpose- 
ly not  used  in  order  to  provide  better  re- 
ceiver performance 

Stability  of  the  v*o  (PTO)  is  less  than 
15-  Hz  change  pet  degree  F  over  a  4Q*de- 
gree  chance  from  70- 1 10"  F  after  30  mm- 
uies  warm-up,  and  less  than  iQ-H?  change 
between  105  and  125  votis  ac  using  the 
Ten-Tec  18  Amp  supply  The  tuning  is  ver- 
nier and  gives  approximately  100  kHz  per 
full  revolution  of  the  dial  skirl  and  about 
18  kHz  for  one  full  revolution  of  Ihe  knob. 
Readout  is  direci  wilh  +f-  100-Hz  accu- 
racy In  0,3 Mali  numerals.  The  last  numer- 
al is  green  while  ihe  firsi  five  are  red. 

The  Iranscelver  contains  one  LSI,  20 
tCs,  94  transistors.  107  diodes,  and  six 
LED  readouts  on  22  PC  assemblies  with 
plug-in  cables.  Its  construction  ts  a  rigid 
steel  chassis  with  dark-painted,  textured 
aluminum  panels  and  a  snap-up  steel  tilt 
bail  Dimensions  are  S'i  *  H  *  15*  W  x 
14*  D  (including  the  massive  heat  sink). 
Weight  is  14  pounds.  The  fig  requires 
12-14  volts  dc  for  operation,  at  050  mA  m 
the  receive  mode  and  16  5  A  maximum  m 
the  transmit  mode 

Receiver 

The  receiver  is  a  triple-conversion  su 
partial  having  a  sensitivity  ol  0.25  micro- 
volls  lor  a  10-dB  signal-pius-noise-to- 
noise  ratio  on  all  bands  and  0.8  microvolts 
typical  with  the  rf  preamplifier  switched 
off.  It  is  interesting  to  note  that  the 
preamplifier  circuit  attenuates  incoming 
signals  by  being  switched  out  of  the  cir- 
cuit (giving  10  dB  of  attenuation)  and  by  in- 
serting 10  dB  of  resistive  attenuation  m 
series  with  the  antenna  lead  and  input,  for 
a  tot  at  of  20  dS  of  signal  attenuation.  The 
dynamic  range  is  belter  than  90  dB  with  a 
irndorder  intercept  point  Of  ■*  15  dBm 
Selectivity  is  obtained  in  rough  12-poie 
crystal  filtering  in  the  i-f  circuits  (consist- 
ing of  B-pole  and  4-pole  titters  in  series)  m 
siead  of  the  more  usual  S-pole  filters, 
resulting  *n  a  nominal  SSB  bandwidth  of 
2.4  kHz  and  a  1.7  1  shape  factor  between 
the  6-dB  and  60  d8  down  points  on  the 
selectivity  curve.  OpIlonaJ  250-Hz,  500-Hz, 
and  1.8-kHz  filters  were  Installed  in  the 


unit  Sent  for  test  try  TJs  staff  If  desired, 
an  optional  8-poie  filter  may  be  substitut- 
ed for  ihe  standard  4-pole  filter  {giving  13 
poles,  cascaded)  to  provide  nearly  ideal 
steep- sided  skirts  on  the  selectivity  curve 
and  an  even  better  shape  factor.  A  noich 
lllter  Is  also  provided  for  attenuating  In- 
lerlorlnq  signals  by  a  minimum  of  50  dB 
and  is  tunable  between  200  Hz  and  3.5 
kHz,  which  means  that  you  can  notch  out 
annoying  heterodynes  within  the  audible 
range  and  obtain  vastly  improved  recep- 
tion This  is  particularly  useful  on  SSB, 
but  is  very  successful  on  CW  as  well  A 
CW  "spotting"'  tone  of  750  Hz  is  also  pro- 
vided tor  zero-beating  a  received  signai- 
ThiS  is  done  by  tone-matching  instead  of 
zero  beating:  that  is,  when  the  spot 
tone  matches  the  received  tone,  you  are 
exactly  zero- be  at  with  the  desired  signal, 
incidentally  this  system  ts  much  more  ac- 
curate than  the  null,  or  zero  beat,  method, 
because  the  latter  method  could  in- 
troduce an  error  of  at  feast  200  Hi  since 
the  audio  response  of  the  circuits  cuts  off 
at  about  200  Hz. 

l-f  frequencies  are  9  MHz  and  6-3  MHz, 
and  Ihe  FTO  covers  5.0-5.6  MHz  Audio 
output  up  to  i  Watt  with  less  than  2% 
distortion  {reference  to  B  Ohms)  can  be 
selected.  Spurious  responses  are  ail 
below  the  equivalent  10-dB  S  +  WN  ratio 
except  it  I  .fl3fl  MHz  (where  the  equivalent 
15-dB  S*isi/M  ratio  applies),  at  21.300 
MHz  (where  the  equivalent  20-dB  S  +  WU 
ratfo  applies),  and  at  28.360  MHz,  where 
the  "birdie  can  be  eliminated  by  tuning 
to  the  next  higher  hand  segment  (29-0-29, 5 
MHz)  and  tuning  20  kHz  below  the  lower 
band  edge.  Although  the  birdies  are 
detect  able  r  they  were  not  objectionable  in 
our  evaluation  and  could  be  heard  only 
under  qutei  band,  conditions.  There  is  an 
adjustable  noise  blanker  whose  threshold 
may  be  varied  by  rotating  a  small  knob  on 
the  front  panel,  l-f  rejection  la  greater  lhan 
60  d  3 

The  S-meter  Is  factory  set  to  provide  an 
S-9  indication  at  a  signal  input  level  to  the 
antenna  terminal  of  50  microvolts.  Each 
transceiver  is  supplied  with  Its  own  per- 
formance specifications  as  measured  in 
the  laboratory  before  shipment  In  the 
case  ot  the  one  tested  by  73.  S-9  was  ob- 
tained with  an  input  signal  ol  4?  micro- 
volts at  the  antenna  terminals 

The  antenna  input  is  low  impedance 
(nominal  SO  Ohms),  unbalanced  io 
ground  The  dynamic  range  is  given  as  30 
dB  nominal,  and  the  73  test  transceiver 
was  measured  in  the  laboratory  before 
shipment  {see  box).  Offset  tuning  is  pro- 
vided Jn  two  ranges:  a  low  range  of 
+  /-500  Hz  and  a  high  range  of  +  /  — 4 
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Corsair  *560~00056 
as  rested  by  73 

Sensitivity  SRK  Performance 


3Cn5 
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If  ftej 
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- 
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-67  dB 
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- 

40m 
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-  75  dB 
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- 
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- 
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2&98 

Note;  Sensitivity  reference  point  is  10  dB  Signal -Pi  us- Noise/Noise 

SMett 

Threshold  - 121  dBm 

S-9=  45  ^V 

IP3  s    ■+  5  dBm  i#i  amplifier  on)  and  *  15  dBm  irf  amplifier  off) 


TX;  Out  put 
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160m 
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- 

3Gm 
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-  52  dBc 

- 
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93  W 

-65  dBc 

- 

Measured  performance  q!  the  Ten  Tec  Corsair  transceiver  Jested  by  73. 


kHz  This  feature  is  particularly  useful  for 
netting  (low  range*  Of  for  DXmg  where  the 
foretgn  station  listens  up  or  clown  by  sev- 
eral kHz. 

Trans  milter 

The  transmitter  dc  power  input  is  200 
Watts  maximum  at  14  volts  dc  (CW  and 
SSBi  and  a  100%  duty  cycle  of  up  to  20 
minutes  is  permitted  withoul  exceeding 
1  he  temperature  limitation  as  measured 
on  l he  final  amplifier  heal  sink.  Operation 
in  excess  of  this  limitation  should  only  be 
undertaken  by  force-cooling  Ihe  heal  sink 
With  a  small  Ian  (not  supplied).  Rf  power 
output  is  85-100  Wai  1  s  typical  i  nto  a  resis- 
tive load,  and  each  transmitter  is  mea- 
sured on  an  bands  prior  10  shipment  (see 
Output  impedance  is  nominally  50 
Ohms,  unbalanced  to  ground,  through  a 
UHF-type  conned  or.  The  microphone  in- 
put* although  nominally  high  impedance, 
will  accept  either  Hi-2  or  Lo-Z  micro- 
phones with  5-miJhvolt  output.  An  option- 
al elect  ret  microphone  may  be  obtained 
from  Ten-Tec.  Polarizing  voltage  is  avail- 
able on  pin  4  of  the  con  heel  or  tor  micro- 
phones such  as  Ihe  elect  ret  sent  with  the 
unit  for  73"s  evaluation 

im  switching  Is  by  VOX  at  PIT  on  SSB 
and  Instant  or  semi  break  in  on  CW.  The 
CW  sldetone  la  Internally  generated,  and 
Its  pitch  and  volume  (which  is  Indepen- 
dent of  Ihe  receiver's  audio  control)  may 
be  adjusted  to  suit  the  operator  by  means 
of  two  thumbwheel  controls  inside  the  rig 
and  reachable  through  a  hole  in  the 
bottom  ol  ihe  metal  cover  near  the  tilt 
bail  The  CW  sidetone  operates  only  in  the 
CWmode, 

SSB  generation  1$  by  means  of  a  four- 
pole  crystal-lattice  filter  at  9  MHz.  using 
the  balanced  modulator  system  ol  carrier 
suppression  which  15  typically  60  dB  (see 
boM.  Unwanted  sideband  Suppression  ex 
ceeds  45  dB  with  a  1.5  kHz  tone  input  fsee 
boxt  Spurious  output  is  better  than  -45 
dB  relative  to  full  output  of  the  transmit- 
Mr, 

The  panel  meter  is  switchabie  to  read 
several  functions;  forward  (output)  power, 
collector  current  (fa),  vswr.  and  speech 


processor  level  These  functions  are 
selected  by  a  front-panel  switch  near  the 
meter 

CW  offset  is  750  Hz.  automatically  pro- 
vided, and  ALC  is  front-panel  adjustable 
between  30  and  100  Walts  output  An  LED 
indicator  flashes  at  the  ALC  threshold  as 
drive  is  increased  or  as  modulation  peaks 
reach  a  preset  level. 

Observations  on  Use  of  the  Operating 
Com  rots  and  Accessory  Features 

OFFSET  tuning  is  similar  In  function  to 
Ihe  receiver  Incremental  tuning  ollered  on 
mosl  modern  transceivers,  except  that 
I  his  one  has  a  dual  range  selectable  by  a 
toggle  swilch  on  the  tront  panel  plus  the 
fact  ihat  the  receiver,  the  transmitter,  or 
boih  al  once  may  be  varied  by  1  his  control 
through  switch  selection,  particularly 
useful  for  net  operation  and  lor  work- 
ing DX 

Passband  tuning  adjusts  the  position 
of  The  second  i-f  crystal  f titer  in  relation  to 
the  fixed  Brat  M  filler  When  the  filter  se- 
lect ed  by  the  XTAL  switch  is  wide  |2.<  or 
1,8  kHz),  the  PBT  control  becomes  essen- 
tially a  variable  bandwidth  control  where- 
by counterclockwise  rotation  reduces  the 
bandwidth  on  the  low  side  of  the  selectivi- 
ty curve,  and  clockwise  rotation  reduces 
Ihe  bandwidth  of  the  high  side  of  the 
selectivity  curve  When  ihe  XTAL  switch 
selects  a  narrow  filler  (500  or  250  Hz),  Ihe 
PBT  control  is  used  In  the  normal  pass- 
band  lunmg  sense.  The  Ten-Tec  PBT  cir- 
cuit produces  the  effect  ol  varying  the  bfo, 
changing  the  pitch  ol  signals  passing 
through  the  narrow  hlfer  10  separate 
signals  that  are  very  close  together  For 
example,  on  RTT¥P  the  passband  tuning 
can  be  adjusted  to  pass  on  1  y  t  he  2295-  and 
2125-Hr  tones  for  superior  rejection  of  ad- 
jacent signals. 

VOX-OSK  depends  upon  the  mode  of 
operation  selected  (SSB  or  CW)  and  the 
position  of  a  front-panel  switch  For  exam- 
ple, In  the  SSB  mode.  It  you  select  the 
VOX  position,  normal  VOX  operation  is 
achieved  and  VOX  gain,  VOX  delay,  and 
anti  VOX  conirois  are  effective  lo  tailor  It 


to  your  own  preferred  style,  if  you  select 
the  FAST  position,  you  have  PTT  opera  - 
tion  with  fast  recovery,  it  you  select  the 
SLOW  position,  you  also  have  PTT  opera- 
tion but  wth  slow  recovery  ffom  the 
microphone  switch  In  the  CW  mode, 
however,  the  VOX  is  inoperative  and  T/R 
switching  is  accomplished  by  the  break  in 
keying  circuits,  In  this  mode,  FAST  gives 
you  lull  break-in  keying,  while  SLOW  per 
mits  semi -break-in  keying. 

AGC  switching  is  provided  so  that  the 
hang  time,  Le,,  receiver  recovery  time, 
may  be  selected  to  suit  the  operator.  In 
the  OFF  position,  there  is  no  auto  gain 
control,  and  i-f  gain  is  controlled  by  Ihr  rl 
gam  control, 

Noise  blanker  level  is  adjustable  and 
sets  the  blanking  threshold.  In  the  fully 
counterclockwise  position,  the  blanker  15 
oil  Clockwise  rotation  of  the  control  in- 
creases blanker  sensitivity,  permits  line 
adjustment,  and  prevents  overloading,  en- 
sun  ng  ihe  besi  possible  fidelity  of  the 
received  signal. 

The  DRIVE  control  adjusts  both  ihe  mi- 
crophone gain  and  CW  level 

The  ALC  control  sets  Ihe  threshold  level 
at  which  automatic  level  control  starts. 
When  rotated  fully  clockwise,  the  Input 
power  is  factory-adjusted  for  200  Watts  on 
the  least  efficient  band  when  the  ALC  LED 
Indicator  jusi  starts  to  blink.  Power  can  be 
reduced  below  this  level  to  approximately 
30  Walls  by  rotating  the  control  fully 
counterclockwise.  A  change  in  the  ALC 
control  adjustment  requires  a  change  In 
the  DRIVE  setting 

Vou  can  use  either  high-  or  low  imped- 
ance earphones  with  the  Ten-Tec  Corsair . 
and  Ihe  equalizing  audio  circuit  is  such 
that  the  audio  amplifier  operates  at  its 
best  signal  to-noise  tat  10  at  all  times. 

WWV  is  received  at  10  MHz  Set  the  LEO 
frequency  readout  at  10  000  wdh  the 
bands  witch  and  tuning  knob.  Set  the 
switch  for  selectivity  at  position  3  (2.4 
kHz)  and  zero-beat  WWV"s  carrier,  fl  the 
LED  Frequency  display  does  not  read  ex 
actly  10.000/0,  you  may  ad|usl  the 
timebase  oscillator  internally  to  read  the 
exact  frequency  at  zero  beat 

The  rear  panel  of  the  Corsair  contains 
some  interesting  features  lhat  will  make 
operation  ol  the  rig  and  accessories  more 
convenient  and  will  permit  great  versatili- 
ty. Before  looking  at  the  back  panel  fea- 
tures, we  should  have  a  look  al  some  inter- 
esting I r on  1  panel  provisions  thai  may  at 
first  seem  a  bii  confusing 

The  RF  POWER  dual-funciion  conirol 
contains  a  push-pull  switch  which  (urns 
the  tig  on  and  off  (in  =  on;  out  =  oft),  ftola- 
hon  of  Ihe  control  varies  ihe  gam  by 
changing  the  bias  to  the  H  amplifiers 
This  is  Ihe  rt-gam  control  and  on-off 
switch. 

As  you  might  expect,  the  input  level  to 
the  audio  amplifier  of  the  receiver  is  con- 
trolled by  the  AF  RF  AMP  knob,  but  It  also 
has  a  push-pull  swilch  connected  to  the 
control  which  activates  the  rf  amplifier  of 
Ihe  Corsair.  The  LED  lights  when  the  con- 
trol is  pushed  In,  telling  you  that  the  rf 
amplifier  is  operative.  When  the  switch  is 
pulled  out.  a  10-dB  attenuator  is  switched 
into  the  circuit  and  the  10-dB-gam  rf  ampli- 
fier is  disconnected  entirely-  The  effect  is 
a  20-dB  reduction  m  signal  applied  to  the 
rl  mi*er  stage,  which  results  in  improved 
dynamic  range  and  better  sensitivity 
than  would  be  possible  if  only  an  attenu- 
ator were  used.  Superior  operation  m  the 
OSK  or  VOX  modes  can  be  obtained  by 
temporarily  selling  the  rf  control  fully 
clockwise,  and  then  adjusting  the  setting 
(while  receiving  a  strong  station  at  about 
S7  or  better)  lo  a  level  slightly  higher  than 
desired,  Then  reduce  the  level  ol  that  sig- 
nal by  means  of  the  rf  con  I  rot  to  a  comfort 


able  levet  In  (his  way.  only  one  setting  of 
Ihe  AF-RF  power  control  need  be  made, 
and  age  pumping  and  mterch  a  racier  sig- 
nal blasting  when  QRM  is  pfesent  may  be 
avoided  when  operating  CW 

Rear- Pa  net  Features 

The  EXT  T/ft  jack  is  intended  to  actuate 
a  high -power  linear  amplifier  and  is  de- 
rived from  a  set  of  normaJly-open  contacts 
on  the  auxiliary  relay  located  on  the  con- 
trol board.  When  operating  CW,  a  thumb 
potentiometer  located  on  the  control 
board  controls  the  drop-out  delay  of  the 
relay,  but  in  SSB,  the  drop-out  delay  I  unc- 
tion is  switched  out  of  Ihe  circuit  Adjust 
ment  should  be  made  to  suit  the  individu- 
al station  requirements  only  after  external 
equipment  Is  installed  and  must  be  con 
trolled  by  this  relay 

Obviously,  the  key  or  keyer  plug  *s  in- 
serted in  the  KEY  jack  Keyers  designed 
lor  negative-line  keying.  1  e  ,  grid- block 
keying,  will  no!  work  The  key  line  is  post- 
trve  and  is  a  high  impedance  circuit  re- 
quiring very  little  current  for  actuation. 

Two  AlIX  12  VDC  tacks  ar^  provided, 
either  ot  which  may  be  used  (o  power  ex- 
ternal equipment  such  as  an  external  vfo 
or  keyer  The  jacks  are  connected  to  the 
+  12-V-dc  line  after  (he  protective  fuse. 
which  is  raled  at  20  Amperes. 

A  nine  pin  female  connector  (ACCES- 
SORIES) is  available  tor  interfacing  an  ex- 
ternal vfo.  When  l  he  vfo  is  not  used,  an  ex- 
ternal jumper  must  be  used  and  the  rig  is 
shipped  with  the  jumper  in  place. 

The  LINEAR  socket  consists  of  a  12-pin 
female  connector  which  enables  front- 
panel  bandswitching  ol  a  linear  amplifier 
or  antenna  relays  Nine  band  positions 
correspond  to  nine  switch  terminals, 
white  three  additional  terminals  are  in- 
tended for  a  common,  a  g round ,  and  a  T 
terminal. 

AUDIO  IN -OUT  lacks  provide  connec- 
tions to  the  microphone  and  speaker  lor 
attachment  of  a  phone  patch  or  a  RTTV 
unit.  AUDIO  OUT  may  also  be  used  for 
connecting  an  externa!  speaker  without 
disabling  the  internal  speaker. 

A  RECEIVE  ANTENNA  |3Ck  is  provided 
for  conned  Ion  ol  a  receiving  antenna  to 
the  receiver  input  at  all  times  by  placing 
Ihe  small  swilch  nearby  In  the  receive  po- 
sition In  ihe  transc&ve  position,  ihe  re- 
ceiver input  Is  connected  lo  the  antenna 
socket  for  normal  transceiver  operation 

VFO  IN^OUT  jacks  make  it  possible  io 
switch  off  the  transceiver's  internal  PTO 
such  as  when  using  an  external  vto  The 
Corsair  is  shipped  with  an  external 
U-shaped  jumper  *n  these  jacks,  enabling 
the  internal  PTO. 

The  PTT  jack  is  in  parallel  with  the  mi- 
crophone switch  lor  activating  the  push- 
totalk  line  and  is  operable  in  ihe  SSB 
mode  only.  This  permits  an  external 
switch  such  as  a  fool  switch  to  be  used  for 
transmit/receive  control. 

The  EXT  SPKR  Jack  Is  for  an  external 
station  speaker  and  disables  the  speaker 
of  the  Corsair  when  an  external  station 
speaker  is  plugged  In. 

Operating  the  Corsair  Transceiver 

The  bottom  line,  ol  course,  is  how  the 
Corsair  operates  Is  it  smooth  and  easy? 
Is  it  convenient7  What  are  the  disadvan- 
tages and  drawbacks,  if  any?  What  is  the 
"feet"  of  the  rig.  an  indeterminate  qual- 
ity that  is  very  subjective  and  depends 
upon  the  operator . .  but  nevertheless  im- 
portant. 

When  I  first  spoke  with  Dan  Tomclk  al 
Ten-Tec  about  this  ng,  I  stressed  the  im- 
portance of  CW  in  my  own  operating  and 
a  I  lowed  as  ho  w  I  expected  this  Ten  Tec  rig 
to  excel  in  that  department.  Dan  quickly 
corrected  my  Impression.  .  .but  he  didn't 


106     73  Magazine  •  March,  1983 


tell  me  I  was  wrong  What  he  said  was. 
"yes.  indeed.  Ten -Tec  has  the  reputation 
of  building  CW  rigs  that  delight  the  oper- 
ator with  their  OSK  features  and  their 
rock  solid  signals  bur  Ten-Tec  rigs  also 
have  fine  SSB  performance  which  has 
often  been  overlooked,"  He  wanted  to 
make  sure  that  I  knew  the  Corsair  was  a 
no- holds- barred,  fine  SSB  and  CW  rig. 
Consequently,  I  was  on  the  lookout  for 
something  above  average  in  audio  quality 
on  both  transmitting  and  receiving. 

Now  we  can  return  to  the  setup  in  my 
own  shack,  and  I  have  to  tett  a  little  story 
al  thfcs  point.  In  their  effort  to  send  the  rig 
to  us  as  quickly  as  possible.  Ten  Tec  omit- 
ted the  instruction  manual  (which,  by  the 
way,  is  very  complete  and  clear  wilh  good 
diagrams  and  descriptions).  I  used  this 
opportunity  as  an  advantage  to  see  if  it 
would  be  possible  to  set  up  the  rig  and  op- 
erate It  without  the  manual.  Now  I  realize 
that  this  is  the  hme-honoredT  traditional 
American  way  to  do  Ihmgs.  .  after  all 
else  fails,  read  the  instructions  So  here  I 
was  In  exacliy  thai  position,  but  i  rea- 
soned (hat  the  rig  was  designed  to  oper- 
ate into  an  infinite  swr  without  damage  to 
the  transistors  and  the  heat  sink  looked 
big  enough  to  cool  the  Hercules  kilowatt, 
so  I  wasn't  too  worried.  Therefore,  I  pro- 
ceeded with  care  and  carefully  connected 
the  proper  plugs  to  their  mating  recep- 
tacles Each  was  labeled  clearly  Ground 
strap  first,  antenna  connector,  speaker, 
keyer  power  supply  interconnection  (yep, 
switch  was  of  Or  and  finally,  t  plugged  it  In- 
to the  ac  outlet  in  my  shack  wail.  The  mo- 
ment oi  truth  was  about  to  arrive;  switch 
on  and  what  do  you  know — signals,  loud 
and  clear,  coming  fom  the  neat 
compression-loaded  speaker! 

I  first  checked  the  band  edges  on  re 
celve  and  checked  the  calibration  against 
WWV  .  perfect.  Then  I  adjusted  the  con 
trots  for  CW  reception  and  checked  the 
filters— very  nice!  Next.  I  tried  the  various 
other  controls,  including  notch  filter,  off 
sel  tuning,  passband  tuning,  and  the 
various  gam  controls  Do  you  detect  a  bit 
of  delay  here,  son  of  a  putting  off  of  the  ul- 
timate test?  Well,  you  re  right.  The  manual 
was  missing,  and  Idrdn'l  want  to  blow  the 
rig  by  Inadvertently  doing  a  no-no.  I 
needn't  have  worried 

From  previous  Ten  Tec  rigs  I  knew  lhat 
the  LOCK  position  oi  the  control  is  Ihe 
tune-up  position,  so  I  selected  LOCK  and 
sfowfy  advanced  the  DfHVE  control  wilh 
the  meter  reading  FWD,  or  forward  power 
The  needle  obediently  came  up  and  my 
antenna  seemed  lo  be  taking  Ihe  load 
nicely  As  received  from  the  factory,  the 
ALC  control  had  been  set  fully  clockwise. 
Not  realizing  that  this  was  ihe  normal  full- 
output  position,  I  backed  it  ofl  to  mini 
mum,  or  maximum  counterclockwise  po- 
sition, wondenng  why  I  could  not  obtain 
full-rated  output  (and  input*.  By  bringing 
the  ALC  up  slowly.  I  found  the  reason  that 
it  had  been  set  fully  clockwise  tn  the  hrst 
place  It  provides  a  limited  variable  adjust 
men i  of  output  power. 

From  thai  point  on.  contacts  were  quick 
and  simple,  Everyone  commented  on  the 
keying  quality  and  the  solid  signals,  and  I 
particularly  enjoyed  full  OSK,  in  spite  of 
some  QRM  dose  to  the  frequency.  By  ap- 
propriate adjustment  oUhe  rf  gain,  1  was 
able  to  minimize  its  effect,  and  a  tweak  of 
the  NOTCH  and  PBT  knobs  solved  Ihe 
problem  Many  contacts  later  I  decided 
that  the  Corsair  was  some  nice  rig.  I  had 
used  it  on  t6G\  80,  40,  30,  20,  1b,  and  10 
meiers.  ,  all  with  good  signal  strength 
and  quality  reports. 

"Bui  what  about  SSB,"  you  ask?  Wait  a 
minute;  I  am  coming  to  that!  I  hadn't  re- 
quested a  microphone  with  the  rig  so  one 
wasn'1  sent.  A  stupid  oversight  on  my 


part,  so  1  scrounged  around  the  shack  and 
workshop  for  a  mike  lhat  would  work 
Aha!  Found  one.  Oh.  oh  .no  four-pin 
connector  anywhere.  SSB  would  have  lo 
wail  until  another  day. 

For  (he  next  three  days  (and  nights),  f 
burned  up  the  bands  with  this  Corsair,  gel- 
ling to  know  it  better  and  better,  I  found 
the  more  I  used  it,  the  better  I  liked  II. 

Finally,  the  manual  and  microphone  ar- 
rived, and  i  was  relieved  lo  see  that  I  had 
done  everything  rig  hi  according  to  (he 
book.  In  tact.  J  guess  I  had  been  a  bit  con 
servative.  Now  to  check  it  oul  on  SSB 

Evening  operation  with  a  vertical  anten- 
na on  40- meter  SSB  is  not  conducive  to 
your  average  quiet  QSO  The  band  was 
alive  with  foreign  broadcasts,  but  I  man- 
aged one  or  two  QSOs  using  the  proces- 
sor to  keep  average  voice  power  up»  Inci- 
dentally, it  you  use  the  processor  accord- 
ing lo  the  manual,  you  will  get  very  compn 
meniary  reports!  I  goi  some  unsolicited 
praise  tor  "excellent  and  natural  voice 
quality,"  "tots  oi  punch,  nice,  narrow 
signal/'  "didn't  know  you  wens  using  a 
processor  and  the  like- 
Next,  1  ran  some  DX  on  15  meters  won 
essentially  the  same  reports.  Much  praise 
and  no  objections  of  any  kind,  Well,  why 
not  try  it  on  20?  isn't  lhat  the  ultimate  tesi 
for  low  power  and  modest  antennas?  So,  I 
did.  .  .and  results  were  the  same.  "Your 
audio  is  smooth,"  'Broadcast  quality/' 
"unusual  for  a  sideband  rig."  etc.  I  goi  Ihe 
same  kind  of  reports  on  1©Q>.  "Mellow 
nice,  easy  listening." 

What  more  can  be  said?  I  like  the  Cor 
sair  and,  for  once,  I  led  completely  com- 
fortable (well. .  .almost)  on  SSB;  for  me, 
that's  quite  an  admission.  Naturally.  I  ex- 
pected to  be  happy  with  CW,  and  I  was. 
The  reports  have  been  uniformly  compll* 
mentary,  and  just  this  evening  1  worked  a 
Colorado  station  on  15  meters  who  told 
me  Itn  an  unsolicited  report,  mind  you) 
that  he  had  looked  al  the  keying  waveform 
on  his  scope  and  it  was  perfect1 

Here  s  another  thing,  too,  that  may  be 
of  importance  to  you  The  Corsair  is 
roomy  Inside.  Things  are  well  laid  out  and 
spaced  for  service.  You  don't  feel  crowd- 
ed, and  you  have  the  confidence  in  your 
own  ability  to  remove  and  replace  a  PC 
board,  for  example.  It  U  Is  ever  needed. 
HeTe  is  another  Ten- Tec  plus;  SERVICE 
That  is  intentionally  capitalized,  too  1  had 
a  problem  with  a  Century  21  a  few  years 
ago  and  called  Ten-Tec's  service  depart 
ment  They  helped  me  troubiesrioot  the 
cause  over  the  phone,  asked  me  to  mail 
the  board  with  its  defective  component 
back  to  I  hem.  and  put  a  new  board  in  ihe 
mall  on  the  day  of  my  call!  You  can't  beat 
thai— anywhere.  With  Ten-Tec  you  have  a 
feeling  that  you  would  tike  to  do  your  own 
servicing,  and  that  a  a  new  Feeling  for 
most  ol  us  with  other  rigs,  Sure,  they 
could  have  made  it  smaller,  but  why 
should  they?  This  way,  it's  very  neat  and 
open  and  still  of  a  reasonable  size  for 
desk  of  den,  The  rig  is  fully  warranlied  tor 
one  year,  and  the  transistor  finals  are  war- 
ran  tied  lor  five  years  on  a  pro  rata  basis! 

Okay,  you've  heard  the  favorable  tm 
presslons.  What  about  Ihe  badthings,  you 
ask?  Welt,  there  are  a  couple  of  things 
that  aren't  bad,  but  could  be  improved 
upon  and  probably  will  be.  They  aren't 
serious,  and  might  not  even  bother  some- 
one else— you,  for  example.  But  for  the 
record,  here  they  are 

There  is  no  frequency  memory.  Thai  i$, 
there  »s  no  extra  on -board  selectable  fre 
quency  thai  can  be  stored  until  needed. 
Frankly,  I  admit  being  lazy  and  have  be- 
come used  to  some  ol  Ihe  newer  rigs  with 
their  keypad  memory  entry  and  recovery,  t 
also  missed  the  dual  on  board  vfo's  pro- 
vided by  some  of  the  rigs.  This  is  conve- 


nient, and  although  not  a  requirement, 
sure  ts  handy,  Ten-Tec  provides  an  option- 
al external  vfo  for  connection  to  the  Cor- 
sair, and  up  until  a  few  years  ago,  that 
would  have  been  the  epitome  of  luxury 
Today,  it's  okay,  but  not  state-of-the-art. 
Nevertheless,  the  DX  operator  will  warn 
his  external  vfo  for  spill-band  operation. 

Next,  I  do  a  fair  amount  of  shortwave 
listening  and  really  appreciate  general 
coverage  in  a  receiver.  It's  true  thai  this  Is 
a  communications  transceiver  and  is  not 
intended  to  have  ah  the  bells  and  whis- 
tles, but  when  you  have  a  basic  ng  this 
good,  you'd  like  to  nave  it  cover  some  of 
the  SWL  bands,  too,  I  also  missed  having 
an  AM  reception  position  on  the  mode 
switch,  Frankly,  I  don't  give  a  hoot  for 
transmitting  AM  anymore,  but  I  do  like  to 
listen  to  BBC  or  Deutsche  Welle  occasion- 
ally without  having  to  zero-beat  their  car- 
riers to  recover  audio.  Nit-picking,  sure;  I 
know. 

Finally  and  most  bothersome  lo  me  was 
an  essential  feature  that  did  not  meet  my 
expectations:  the  tuning  vernier.  It  felt 
rubbery  and  1  think  it  has  a  teeny  bit  oi 
backlash  It  left  me  with  the  impression 
that  It  might  creep  after  being  sel  on  a  fre- 
quency, II  turns  a  tad  easier  clockwise 
than  It  does  counterclockwise,  so  ! 
checked  with  the  boys  at  Ten-Tec  and 
they  tell  me  this  is  easily  corrected  by  a 
dial  adjustment .  . ,  it's  purely  mechanical 
and  Ihe  function  of  alignment  during  as- 
sembly Greati  I'm  happy  to  hear  thai  this 
isn't  the  way  ail  Corsairs  behave.  Yours 
will  probably  be  perfect  in  this  respeel 
The  only  reason  I  noticed  it  is  that  some  of 
the  contemporary  rigs  have  such  silky- 
smooth  tuning  that  one  quickly  comes  to 
expect  IE  in  all  rigs.  In  possible  defense  ol 
dial  friction  is  the  undeniable  fact  that  it 
isn  t  as  easily  knocked  off  frequency  or  in 
advertently  shifted.  However,  a  dial  lock  is 
The  solution  to  that  problem. 

In  summary,  while  the  Corsair  lacks  a 
few  beiis  and  whistles,  it  sure  n as  pertor 
mamm  aplenty 

The  suggested  retail  price  at  Si  169  is 
ballpark  lor  a  rig  lhat  has  all  these  good 
points;  the  external  power  supply  is  avail- 
able at  S199  for  the  deluxe  model  with  a 
front-radial  in  g  speaker  and  $169  for  the 
utility  supply  without  speaker.  If  you  want 
more  than  Ihe  nominal  2.4-kHz  selectivity, 
you  will  have  to  specify  extra  crystal  fil- 
ters when  ordering  your  Corsair.  These 
are  a  v  a 1 1 abl  e  tor  1  S  kHz  \ SSB )  and  500  and 
250  Hz  (CW  and  RTTYl.  They  all  lit  into  the 
rig  and  can  be  selected  when  needed.  This 
is  an  improvement  over  someoi  the  newer 
rigs  where  you  have  to  choose  only  one  of 
the  three  for  use  In  addition  to  the  stan- 
dard one  supplied.  Many  hams  don 't  need 
and  wouldn't  want  the  narrow  filters  any- 
way, so  its  logical  to  offer  them  as 
options. 

At)  in  all,  I  like  the  Corsair  and  would 
probably  be  happy  with  it  in  my  shack  as 
an  onty  transceiver  When  it  comes  to 
sheer  operating  ability,  the  Corsair  will 
probably  hold  its  own  againsi  anything 
available  today.  It  s  rugged,  honest,  easy 
to  use,  and  nice  to  look  a]... besides 
which  il  sounds  great  on  the  air.  Its  sen- 
sitivity, selectivity,  dynamic  range,  and  re- 
sistance to  front  end  overload  are 
superior  and  it  slays  put  on  the  fre- 
quency of  your  choice 

Whether  or  not  the  Corsair  is  your  cup 
of  tea  depends  on  what  you  rate  as  desir- 
able features  and  what  you  like  in  a 
rig.  .but  after  all  that's  what  makes 
horse  races  and  amateur  radio  fas 
cinating. 

For  more  information,  contact  Ten-Tec, 
Inc..  Sevierviite  TN  37862, 

Jim  Gray  W IX U 
73  Staff 


DOVETRONS  WiDGET 

In  this  era  of  expensive,  state-of-the-art 
rigs  and  microprocessor-control  ted  trans- 
ceivers, mere  is  si  ill  room  for  useful  gad- 
gets, Dovetron  has  recognized  this  largely 
unsatisfied  need  with  the  Introduction  of  a 
new,  simple  gadget,  appropriately  named 
the  Widget. 

The  Widget  is  designed  to  alleviate  one 
problem  which  has  accompanied  the  in- 
creasing miniaturization  of  2-meter  trans- 
ceivers—that of  tow-Quality  audio  repro- 
duction. When  so  much  is  compressed  into 
a  small  space,  there  is  little  room  left  for  the 
speaker,  and  it  is  usually  placed  in  a  posi- 
tron belter  suited  for  the  heater  fan  to  hear 
than  the  driver  However,  with  the  Widget, 
you  can  listen  Lo  your  2 -meter  radio  through 
the  In-dash  AM  radio  and  benefit  from  the 
h  igher  fidelity  as  well  as  the  larger  speaker 
size  and  better  placement 

The  Widget  takes  the  receive  audio  out' 
put  of  your  transceiver  and  retransmits  it  at 
the  low  end  of  the  broadcast  band.  You 
then  tune  your  radio  to  the  appropriate  fre- 
quency and  capture  the  low-power  signal 

Connection  of  the  Widget  is  simple— you 
|usl  plug  il  inlo  the  external  speaker  jack  of 
your  mobile  rig  and  unwind  the  enclosed 
wire  antenna  to  ensure  good  pickup.  The 
cable  Included  with  the  Widgel  has  a  sub- 
miniature  plug  on  one  end,  which  Is  stan- 
dard for  most  mobile  radios.  The  antenna  Is 
not  always  necessary,  and  it  can  be  un 
plugged  from  the  back  of  the  device,  1  found 
that  with  my  mobile  installation,  the 
transceiver  and  the  radio  were  close 
enough  lhat  I  did  not  need  Ihe  antenna.  No 
power  connection  is  necessary;  the  Widget 
rectifies  part  of  the  incoming  audio  to  pow 
er  the  circuit. 

The  elrcull  is  housed  In  a  small  (about  2 
by  1  by  Vt  Inches)  sturdy  black  box  with  an 
LED  on  one  end.  The  LED  signifies  that  the 
Widgel  is  receiving  a  signal  and  indicates 
the  relative  signal  level-  The  bo*  Is  made  of 
high-temperature  plash c  designed  for  year- 
round  exposure  in  an  automobile,  and  trie 
PC  board  is  made  of  epovy^iass  FFM.  it  In- 
cludes an  audio  high-pass  filler  to  limit  the 
bass  characteristics;  the  tone  may  also  be 
controlled  by  ihe  AM  radio. 

But  why  lei  the  uses  of  the  Widget  stop 
with  that?  The  circuitry  can  be  powered  by 
miniscule  audio  output,  so  use  with  a 
handie-talkm  is  feasible.  If  your  handie- 
talkie  also  doubles  as  a  mobile  rig.  the 
Widget  will  make  marginal  contacts  much 
easier. 

With  the  antenna  fully  extended.  I  found 
that  the  Widget  has  a  range  of  40  or  50  feet, 
which  gives  it  some  usefulness  around  the 
home.  You  could  hook  It  up  to  the  HF  rig 
and  use  a  cheap  portable  radio  to  monitor 
the  frequency,  or  connect  it  to  the  televi- 
sion set  lor  remote  listening.  By  hooking  up 
the  Widget  to  a  high-fidelity  AM  receiver,  it 
could  also  be  used  to  improve  the  audio 
quality  of  small  tape  recorders  or  other  por- 
table radios. 

Unfortunately,  the  Widgel  is  crystal-con- 
trolled, which  gives  it  good  stability  but 
prevents  the  transmitter  frequency  from  be- 
ing moved  to  avoid  interference  from  the 
commercial  broadcast  stations.  I  encoun- 
tered this  problem  in  the  Boston  area, 
where  there  is  a  station  located  near  530 
kHz.  This  is  the  Widget's  transmit  frequen- 
cy Although  the  station  was  not  directly  on 
530  kHz,  my  radio,  like  many  other  car 
radios,  lacked  the  selectivity  to  reject  the 
nearby  station  Thus,  Ihe  relatively  low 
signal  of  the  Widget  was  overrun  by  the  sta- 
tion, making  it  unusable  on  lhat  frequency. 

However,  the  second  and  third  harmon- 
ics, at  1060  and  1590  kHz,  respectively,  are 
also  available  at  a  slightly  lower  power 
level.  In  my  case,  the  signal  was  strong 
enough  to  use  one  of  the  harmonics. 
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According  to  the  specifications,  the  unit 
has  a  life  expectancy  of  about  10  years.  In 
addition,  the  nature  of  trie  Widget  prevents 
it  from  becoming  outdated— unlike  a 
transceiver,  smalt  gadgets  do  not  nave  to 
be  state  of  the  art.  rt  comes  with  a  30-day 
warranty  and  may  be  repaired  tor  a  nominal 
fee  within  90  days. 

For  further  information,  contact  Dove* 
fron.  Box  267,  South  Pasadena  CA  91030, 
f2T3tG82-3?05  Reader  Service  number  4&8 

Aver/  L.  Jenkins  WB6JLG 

73  Staff 
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RTTY  CALLBOOKS 

For  anyone  Interested  in  RTTY,  here  are 
two  books  which  are  indispensable—  The 
World  Wide  Radloteletype  Celt  Sign  List 
and  World  Wide  Radloteletype  Stations  in 
Frequency  Order.  These  books  provide  a 
vast  amount  of  RTTY  information  In  a  mini- 
mum of  space,  and  they  have  been  de- 


signed for  easy  access  and  cross+ref  er- 
aneing. 

The  RTTY  station  frequency  list  has  2,196 
listings,  a  number  which  is  continuously 
growing,  according  to  the  books  publisher 
Thomas  Harrington  WBQMV  Harrington 
collects  his  information  from  a  variety  of 
sources,  including  the  ITU.  the  RTTY  ser- 
vices themselves,  and  two  dozen  listeners 
he  has  stationed  worldwide. 

The  book  lists  stations  from  3  to  30  MHz 
in  ascending  frequency  order,  In  addition  to 
the  frequency  and  callsign  of  the  station, 
Harrington  has  included  the  station's  loca- 
tion, the  service  it  represents  (If  known), 
and  any  other  information  he  has  been  able 
to  collect.  If  the  baud  rate  differs  from  the 
standard  50  baud,  the  dkflerenl  rate  Is 
noted. 

The  type  of  traffic  each  station  handles 
is  also  noted.  This  will  range  from  test  slips 
such  as  *vy"  or  "the  quick  brown  fo*  lumps 
over  the  lazy  dog"  to  military  traffic  and 
weather  bulletins, 

Harmonic  emissions  of  identified  sta- 
tions are  listed  as  such,  and  their  funda- 
mental frequencies  are  also  given  Harring- 
ton nas  included  unofficial  stations,  those 
with  call  signs  not  approved  by  the  ITU.  and 
other  apparently  underground  transmis- 
sions. With  each  of  these  listings,  the  date 
a  transmission  from  the  station  was  last 
heard  is  given,  as  well  as  any  other  In  form  a- 
lion  obtained 

The  language  each  station  Is  transmit- 
ting Is  also  Identified,  including  Serbo-Cro- 
atian. Similarly,  stations  transmitting  In  the 
Cyrillic  alphabet  or  third-shift  Cyrillic 
alphabel  are  also  identified, 


The  back  of  the  book  contains  a  list  ol 
press  service  frequencies  by  country,  ser- 
vice, and  frequency.  Another  append  in  lists 
stations  transmitting  meteorological  data, 
and  a  third  gives  utility  stations  abbrevia- 
tions and  mnemonics. 

The  callsign  list,  although  smaller  than 
the  frequency  list,  contains  about  4 ,000  en- 
tries, in  addition  to  the  callsiqn.  each  entry 
includes  the  location  and  service  of  the  sta- 
tion. Appendices  offer  further  information, 
from  a  partial  reproduction  of  ITU  rules 
relating  to  station  Identification  to  a  list  of 
service  and  country  abbreviations. 

Not  only  does  this  book  cover  RTTY  sta- 
tions, but  also  it  Includes  CWk  weather,  and 
satellite  stations  as  well. 

The  callsign  book  provides  a  useful  con- 
junct to  the  frequency  list  in  addition  to 
carrying  informal  ion  not  contained  in  the 
other  book,  it  is  especially  useful  because 
stations  do  not  always  remain  on  their 
posted  frequencies,  and  the  call  letter  book 
provides  a  rapid  means  of  identifying  them 

To  facilitate  merging  these  lists  with  ad- 
ditional information  garnered  by  the  user, 
neither  book  has  been  bound.  Both  lists  are 
heid  together  with  staples,  so  the  pages 
may  be  easily  separated  and  placed  into  a 
loose-leaf  binder  or  other  notebook 

The  amount  of  information  contained  In 
these  books,  as  well  as  the  amount  of  infor- 
mation transfer  which  they  represent,  Is 
nothing  short  of  fantastic.  I  did  not  realize  un- 
til I  began  to  peruse  the  lists  how  much  in- 
formation Is  accessible  to  ihe  ham  or  SWL 
equipped  with  RTTY  and  a  general-cover- 
age receiver 


Imagine  listening  io  weather  bulletins 
from  Kuwait,  or  military  messages  from  El 
Satvadoran  forces.  Although  the  transmis- 
sions may  be  encoded  or  otherwise  un- 
translatable, the  material  is  available  for 
your  study. 

The  press  frequencies  listed  would  also 
appear  to  be  an  extremely  valuable  tool.  A 
vast  amount  of  filtering  occurs  in  the 
worlds  newsgathering  forces  as  the  days 
events  are  distilled  into  a  half-hour  news- 
cast or  a  few  columns  of  print.  By  tuning  In 
the  press  frequencies,  you  can  catch  much 
of  the  news  before  II  has  become  victim  to 
the  filtering  process, 

You  need  not  worry  about  the  informa- 
tion becoming  very  far  out  of  date,  either. 
Harrington  updates  his  material  three 
times  a  year  in  supplements  to  the  main 
list.  AH  of  the  entries  have  been  positively 
verified  before  they  can  be  listed  in  the 
books,  Harringtons  stringent  requirements 
include  verification  of  the  station's  ex- 
istence by  Ihe  station  itself,  by  the  fTU.  or 
by  three  reports  of  the  station  from  differ* 
ent  sources  or  at  different  times. 

My  surprise  upon  seeing  these  fists  may 
be  likened  to  the  feeling  I  had  when  I  turned 
on  a  ham-band  radio  for  the  first  time. 
There's  a  whole  new  world  out  there  wait* 
ing  to  be  explored,  and  these  bocks  are  the 
key  to  il. 

For  further  Information,  contact  Univer- 
sal Electronic^  tnc,r  7280  A  Ida  DrtVe, 
Reynotdsburg  OH  4306S;  (6U}S^4aO$. 
Reader  Service  number  4S4. 

Avery  L.  Jenkins  WBSJLG 
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Bill  Gosney  KB7C 
Micro-dOy  Inc. 
2665  North  Busby  Road 
Oak  Harbor  WA  9827? 

THE  ELECTRIC  CITY  CHAPTER 
OF  10-X  INTERNATIONAL 

Electric  City  ts  Ihe  nickname  given  to 
Schenectady.  Mew  York,  because  of  the 
numerous  electrical  developments  gener- 
ated by  the  Edison  General  Electric  Com- 
pany, now  the  General  Electnc  Company 
iGE*  GE  was  founded  in  1902  by  (he  mer- 
ger of  the  Edison  General  Electric  Compa- 
ny and  the  Thomas  Houston  Company. 

The  design  of  this  award  certificate  15 
based  on  three  of  the  most  famous  people 


associated  with  the  Electric  City  As  you 
have  probably  already  recognized,  Thom- 
as A,  Edison  Is  the  top  picture  and  Charles 
P,  Stelnmelz  Is  the  bottom  picture.  The 
center  picture  is  of  Ernst  F  W  Alexander- 
son,  who  Is  responsible  for  the  design  of 
the  fessenden  alternator  used  at  Brant 
Rock.  Massachusetts. 

To  go  bach  a  little,  Reginald  Fessenden 
(physicist,  inventor,  and  radio  pioneer)  of 
the  National  Beetle  Signaling  Company 
believed  in  the  possibility  of  develop 
smooth  and  continuous  flow  at  htgivfre- 
quency  vibrations,  which,  at  ihe  lime,  was 
impossible  with  the  intermittent  spark- 
gap  system  then  in  use  He  envisioned  the 
idea  of  superimposing  the  human  voice 
on  the  continuous  (low  of  high- frequency 
vibrations  in  much  the  same  manner  as 
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Alexander  G  Bell  had  done  on  the  direct 
current  with  the  telephone.  How  to  pro- 
duce the  high- frequency- vi  brat  ion  flow 
was  the  great  problem  Believing  that  a 
generator  might  be  built  with  this  capabil- 
ity and  being  familiar  with  the  high  fre- 
quency dynamo  built  by  Elihu  Thomson  of 
GE,  he  contacted  GE.  In  1903  Siemmetz 
built  a  10,000- Hertz  alternator  for  Fessen- 
den.  The  output  of  this  alternator  was  a 
whopping  1000  Watts. 

In  1904  Fessenden  ordered  an  alterna- 
tor capable  of  100,000  Hertz.  The  order 
was  assigned  to  a  brilliant  young  engineer 
at  GE— Ernst  Alexander  son  .The  machine 
was  completed  and  tested  at  50.000  Hertz 
in  the  summer  of  1906  and  was  delivered 
to  Fessenden  at  Brant  Rock,  lis  first  dem 
onst ration  deserves  to  go  down  tn  history 
as  one  of  the  great  events  in  scientific  an 
nals  The  demonstration,  performed  on 
Christmas  Eve.  1906,  is  described  as  lot- 
lows  Early  in  the  evening,  wireless  opera- 
tors on  ships  within  a  radius  of  several 
hundred  miles  sprang  to  attention  as  tney 
caught  the  call  "CO  CO"  in  Morse  code. 
Was  it  a  ship  in  distress?  They  listened  ea 
gerly  and,  to  their  amazement,  heard  a  hu- 
man voice  coming  from  their  equipment 
— someone  was  speaking!  Then,  they 
heard  a  woman's  voice  i  n  song.  1 1  was  un- 
canny! Many  of  ihe  operator**  called  their 
officers  to  come  and  listen.  Soon,  the 
wireless  rooms  were  crowded.  Next, 
someone  was  heard  reading  a  poem,  then 
there  was  a  violin  solo.  Then,  a  man  made 
a  speech,  and  they  could  understand 
most  of  the  words.  Finally,  everyone  who 
had  heard  the  broadcast  was  asked  to 
write  to  R.  A  Fessenden  at  Brant  Rock, 
This  was  how  the  first  voice  radio  broad- 
cast in  hisiory  was  transmit  fed, 

Now  you  can  understand  why  (he  Elec- 
tric City  chapter  of  10-X  International 
chose  for  their  center  picture  a  man 
whose  picture  is  probably  not  recognized, 
but  whose  achievements  in  voice  commu- 
nications made  possible  the  hobby  and 
the  way  of  life  we  now  all  enjoy. 


To  obtain  the  distinguished  Elect  tic  Ci- 
ty award,  si  aliens  must  accumulate  a  to 
rai  of  50  points  as  well  as  work  a  minimum 
of  three  10-X  Internal  ion  a  I  chapters  Five 
points  are  scored  for  CH  plus  CM.  C 
equals  four  points.  HC  plus  L  rs  three 
points,  FS  plus  DX  is  two  points,  and  all 
others  are  one  point. 

Forward  a  fist  of  your  contacts  and  be 
sure  to  include  the  10-10  number  for  each 
station  worked.  Enclose  51  00  plus  two  US 
first-class  stamps;  DX  stations  enclose 
$2.00  in  US  funds 

For  further  InlgrmaUon  about  this 
awards  program  or  to  submit  an  award  ap- 
plication, address  your  correspondence 
to:  (van  St  ill  wen  WA20IZ,  18  Englehart 
Drive,  Scotia  NY  12302 

TWO  LETTER  CALL  WAS 

Representing  ihe  Heart  of  America  Ra- 
dio Club.  Inc  .  out  of  Kansas  Oly.  Mis- 
souri, comes  this  Worked  All  States  award 
announcement  from  our  good  friendT  A, 
Hoogenraad  WBORAF. 

To  qualify  for  the  Two-Letter  Call 
Worked  All  Slates  award,  the  applicant 
must  work  one  two-letter  callsign  in  each 
of  the  fifty  US  stales.  Two-letter  calls 
would  be,  lor  example,  WQHR  AKGBA, 
KBfflVL,  etc.  In  short1  any  call  with  two  or 
less  characters  In  Ihe  suffix  qualifies  as  a 
good  con  I  act. 

To  apply  for  this  award,  prepare  a  list  of 
contacts  tn  alphabetical  order  by  state, 
giving  the  callsign.  date  worked,  band, 
mode,  and  slate  Have  your  list  of  con- 
tacts verified  by  two  amateurs  or  any  club 
secretary.  Send  a  $2.00  (US  funds  only) 
award  fee  to:  Adrian  us  Hoogenraad.  7504 
E  28th  Street.  Kansas  MO  64129. 

WORKED  LAEN  P  AWARD 

The  Boras  Amateur  Radio  Society  of 
Sweden  is  proud  to  announce  the  Worked 
All  Laen  P  award,  This  award  is  available 
to  licensed  amateurs  and  SWL  stations 
worldwide 

To  be  valid,  all  contacts  musl  be  made 


on  or  after  January  1,  1980.  Applicants 
may  utilize  any  band  or  mode;  however,  re- 
peater contacts  such  as  those  made  on 
10-meter  FM  are  invalid. 

Scandinavian  countries  must  work  and 
confirm  25  different  stations  in  Laen  P 
Sweden.  Other  Europeans  must  work  15 
different  stations,  while  stations  outside 
the  European  continent  must  work  a  mini- 
mum of  five  different  stations  In  Laen  P 
Sweden. 

QCR  applies.  Forward  your  verified  fist 
of  contacts  to:  Lars  Llnd  SM6NT,  Ekesund 
S520  11  Vegby,  Sweden,  Enclose  $2.00 
(US}  or  ten  IRCs. 

THE  DX  LONG  CHAT  HAM 

This  award  is  sponsored  by  the  Long 
Chat  Ham  Club  in  celebration  of  its 
sensational  start,  AIJ  the  ctub  members 
prefer  a  long  QSO  with  DX  stations  rather 
than  a  short  contact  The  DX-LCHA  is  is^ 
sued  for  confirming  contacts  with  five  for- 
eign ham  stations  for  more  than  fifteen 
mJnutes  each. 

For  the  awardj  send  your  application, 
GCR.  or  log,  certified  by  a  local  radio  club 
or  two  other  amateurs,  with  four  IRCs  to: 
Award  Manager  Aki  Kogure  JGlUNE, 
Charme  #303,  5-37-5  Denenchofu,  Ohta- 
kuF  Tokyo  145.  Japan.  Be  sure  your  appli- 
cation clearly  indicates  the  beginning  and 
ending  time  of  each  contact  made, 

ISLE  OF  EIGHT  FLAGS  AWARD 

Representing  the  only  location  In  the 
United  Slates  governed  under  eight  flags, 
Vance  LePierre  W5IJU  writes  to  share 
with  us  the  Isle  of  Eight  Flags  award.  As 
they  appear  on  the  certificate,  they  In- 
clude France  (1562^1597),  Spain  (1597- 
I736r  1748-1763,  and  1783-1821),  Great 
Britain  ( 1736-1 74 B  and  1763-1 783 J r  the 
Patriots  Flag  of  181 2.  the  Green  Cross  of 
Florida  (1817),  Mexico  (1B17).  the  Confed- 
erate Flag  (1861-1662).  and  the  US  Flag 
0821). 


To  qualify,  the  applicant  must  work  any 
two  stations  on  Ametea  Island  Florida  on 
or  after  January  1 ,  1975.  You  may  use  any 
band  or  mode.  Submit  leg  data  and  $2,00 
or  eight  IRGs  to;  Vance  LePierre,  2616 
McGregor  Blvd.,  Fernandina  Beach  FL 
32034, 

JUMBUNNA  AWARD 

Chris  Levingston  VK3AOR,  from  Kil- 
syth, Australia,  writes  to  tell  us  about  an 
award  dedicated  to  the  Austraiian  Novice. 

The  award  requires  the  applicant  to 
work  and  confirm  a  minimum  of  15  VK3 
Novice  stations.  Prepare  a  list  of  qualify- 
ing contacts  in  order  by  their  caNsign,  giv- 
ing the  date,  time,  band,  and  mode  of  com- 
munications. Have  this  list  verified  by  at 
least  two  amateurs  or  aradio  club  official. 
The  cost  of  this-  award  is  $3.00  or  12  IRCs. 
Send  your  application  to:  Chris  Levings- 
ton  VK3AOH,  2  Acacra  Avenue,  Kilsyth, 
Victorias  Australia  3137. 

By  the  way,  VK  Novice  stations  are 
identified  by  the  suffix  N,  Vn  P,  or  K,  The  K 
suffix  denotes  a  combined  Novice  and 
limited  license  holder.  These  stations  are 
permitted  CWon  3,525-3,625  MHz,  21.125- 
21.200  MHz,  and  28.100-23.600  MHz.  They 
are  limited  to  ten  Watts  dc  of  power  On 
35B,  Australian  Novices  may  operate  thir- 
ty Watts  PEP  on  3,500-3,625  MHz,  21.150 
21.100  MHz,  and  2S.3GO-2S-600  VI Hz 

THE  BEST  LITTLE  DXP EDITION 
IN  TEXAS 

Chartered  under  the  laws  of  amateur  ra- 
dio camaraderie  and  brotherhood,  the 
Texas  independent  Telegraphers  Society 
is  proud  to  announce  the  Best  Little  expe- 
dition in  Te*as  on  the  weekend  of  March 
12-13,  1963,  Members  and  friends  of  the 
society  will  he  operating  From  LaGrange. 
Texas,  the  location  of  the  famous  Chicken 
Ranch, 

For  those  hams  who  need  a  peck  of  Tex- 
as history  the  Chicken  Ranch  represents 
the  oidest  institution  In  Texas.  It  became 


a  part  of  Texas  folklore  when  it  was  ex- 
ploited by  a  Houston  newscaster  who  pro- 
jected it  into  the  diving  rooms  and  political 
backrooms  of  Texas.  It  became  nationally 
famous  when  used  as  the  setting  for  a 
Broadway  musicaf  and  a  Hollywood 
movie. 

Now,  radio  amateurs  of  the  wortd  wit! 
have  an  opportunity  to  work  the  home  of 
the  Chicken  Ranch.  Using  the  callsign. 
WSVD  (very  distinctive),  the  station  will 
operate  from  1200Z  March  12th  until 
1800Z  March  13th.  Depending  on  the  band 
conditions  and  the  time  of  day,  prime  fre- 
quencies will  be  7.280,  14.280,  and  21.3&0 
MHz.  CW  frequencies  will  be  7.100,  i4.050t 
and  21  -100  M  Hz  with  period  excursions  In- 
to the  Novice  band.  Special  certificates 
and  OSL  cards  will  be  availabie  to  those 
who  work  the  Chicken  Ranch  special- 
event  station.  QSL  to  W5VD.  PC  Box  3225. 


Bryan  TX  77801,  Hope  to  pluck  you  from 
the  pileup, 

SOUTH  WIRE  COMPANY 

The  Southwire  Employees  Amateur  Ra- 
dio Society  {SWEARS),  based  In  Carrol  I  ton, 
Georgia,  announces  that  the  second  an- 
nua \  SWEARS  anniversary  special-event 
station  will  be  activated  on  March  26, 1983, 
to  honor  the  33rd  anniversary  of  the  parent 
company's  (Southwire  Co.)  first  production 
of  wire.  Specially-designed  QSL  cards  wtll 
be  awarded. 

Pfans  call  for  operation  on  14,270  (:tt0 
KHz),  21.345  MH2  (±10  KHz),  and  28.600 
(+10  kHz).  Novices  should  check  the  first 
10  kHz  of  the  15-  and  10-meter  bands.  Oper- 
ation will  likely  not  be  continuous  on  all 
bands,  so  check  ail  frequencies.  For  fur- 
ther information,  contact;  Terry  Martin 
WD4AON  at  (404>832  5375. 


ELMER  OF  THE  YEAR 

Francis  C.  Leonard  W2NPT  was  chosen  as  QCWA's  Northern  New  Jersey  Chapter's 
'TEfmer  of  the  Year"  by  a  committee  which  included  such  prominent  local  amateurs  as 
George  Diehi  W2IHAt  newiy  elected  director  of  the  Hudson  Division  of  the  AP.HL,  Curtis 
Williams  W5DTR/2,  section  communications  manager  of  the  Northern  New  Jersey  Sec 
tion,  and  Joseph  Painter  W2BHMr  head  of  the  W2  QSL  Bureau. 

W2NPT,  a  founder  and  past  president  of  (he  Fairtawn,  New  Jersey,  Radio  Club,  has  de- 
voted most  of  his  time  for  the  past  20  years  to  helping  new  and  wouid-be  hams — old  and 
young,  boys  and  girts — obtain  their  tickets  and  get  on  the  air.  His  basement  ham  shack 
continues  to  be  a  haven  for  hatching  new  ham  ops. 


HAM  HELP 


I  need  the  service  manual  and  schematic 
for  a  Ham  marl  und  HCM45  and  a  Galaxy  V 
transceiver.  I  would  prefer  the  original,  but 
a  copy  is  OK. 

Henry  Galbraith  W9R0J 
1214S.  Alvord  Blvd. 
Evansville  IN  47714 

I  am  looking  for  RTTY  software  to  use  in 
conjunction  with  my  TRS-flO  model  I  and 
the  Micro  Modem,  which  I  built  from  plans 
which  appeared  in  the  September  1962r 


Issue  of  73.  Any  assistance  would  be  great- 
ly appreciated. 

William  Eyler,  Jr. 

454  Kent  Ave. 

CatonsvilleMD  21228 

I  wouid  like  to  purchase  a  copy  of  the  CQ 
Surpfus  Conversion  Manual  and  the  manu- 
al fore  Hammarlund  HQ-110A  receiver. 

Richard  McCubbin  WD8RQH 

Box  65 
Mulliken  Ml  4&661-0065 
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CIRCUITS 


Do  you  have  a  technique,  modification,  or  easy-to-dupiicate  cir- 
cuit that  your  fellow  readers  might  he  interested  in?  If  so,  send  us  a 
concise  description  of  it  (under  two  pages,  double-spaced)  and  in- 
clude a  clear  diagram  or  schematic  if  needed. 

In  exchange  for  these  technical  gems,  73  offers  you  the  choice  of 
a  book  from  the  Radio  Bookshop,  to  be  sent  upon  publication.  Sub- 
mit your  tdea  (and  book  choice)  to:  Circuits,  Editorial  Offices,  73 
Magazine,  Peterborough  NH  03458.  Submissions  not  selected  for 
publication  will  be  returned  if  an  SASE  is  enclosed. 

HOUkTiON 
TRANSFORMER 


MO  VAC 


LOOP 


MJE140  */HElTS(NK 


6?n  |W5%  FOR  60mA 
2?0Al/£W5'4  FOR   ZOtnO. 

RTTYCONSTANT^CURRENT  LOOP  SUPPLY:  This  supply  provides  a 
constant  60  mA  or  20  mA,  regardless  of  the  resistance  in  the  loop. 
The  supply's  current  is  determined  by  the  vatue  of  the  resistor  com- 
ing out  of  the  MJE340  transistor.— Al  McKenna  WB6BSP, 
Healdsburg  CA* 
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/COM  720A  CONVERSION:  This  simple  change  makes  the  CWside* 
tone  volume  independent  of  the  af  gain  control.  Aff  you  have  to  do  is 
cut  the  top  loop  on  R129  and  solder  a  1QQQ-pF  disc  capacitor  from 
R129  to  pin  2  of  ICT  You  can  reach  the  parts  through  the  access 
cover— Peter  Wiggin  ZS6ARW,  Alberton,  South  Africa. 

LOW-POWER  AND  RETRtGGERABLE  TIMERS  FROM  NAND 
GATES:  Fig.  7  shows  a  simple  one-shot  timer  which  is  not  retrig- 
gerabie  and,  unlike  some  timers,  is  not  affected  by  a  steady  signal 
on  the  trigger.  This  timer  costs  less  than  those  using  a  555,  and  it 
also  has  complementary  inputs  and  outputs.  The  quiescent  current 
drain  is  less  than  100  nanoamperes,  and  the  circuit  can  sink  or  source 
about  0.5  mA  while  operating  from  3  to  15  volts.  Although  this  circuit 
cannot  directly  drive  a  relay,  it  is  useful  for  driving  more  logic,  The 
upper  limit  on  the  time  period  is  limited  by  the  quality  of  capacitor 
used,  with  about  JO  minutes  being  the  limit  for  most  junk-box  efec- 
trolytics,  Fig.  2  shows  a  simple  retriggerable  timer.  The  output  of 
this  one  is  normally  a  tow,  going  high  upon  a  tow  trigger.  The  output 
time  will  be  extended  each  time  the  input  is  triggered  tow.  Don't  for- 
get to  tie  the  inputs  of  all  unused  gates  to  +  Vcc.  The  values  of  R1 
andC1  wlii  determine  the  timing  on  both  circuits.  The  formula  0.8RC 
will  give  an  approximation  of  the  time  in  seconds.— Craig  Crichton 
K7UKW,  The  Dalles  OR. 
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GENERAL-PURPOSE  LIMITER:  The  FET  is  used  as  a  variable  resis- 
tor forming  part  of  a  voltage  divider  across  the  input  of  the  747  op 
amp.  Oh  which  is  fed  through  the  pot  hanging  on  the  output  of  the 
741.  does  not  begin  to  conduct  until  the  negative  cycles  of  the  out- 
put reach  about  ,6  V.  The  rectified  voltage  is  applied  to  the  FET, 
causing  tts  resistance  to  vary  with  the  voltage.  When  the  circuit 
reaches  its  limit,  the  gain  is  greatly  reduced.  To  set  the  circuit  up,  ap- 
ply 20mVof  tone  to  the  input  while  measuring  the  output.  Adjust  R4 
until  the  gain  just  starts  to  drop.  And  to  roll  off  the  iow  end,  put  a 
,25-mF  capacitor  between  R2  and  ground,—  Allan  Joffe  W3KBM, 
Dresher  PA. 
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VCO'DECODER  INTERFACE:  This  circuit  matches  a  garage-door- 
opener  encoder/decoder  chip  to  an  NE566  vco.  ft  provides  proper 
matching  between  the  CMOS  device  and  the  vco  as  well  as  a  shift 
adjustment.  The  10k  pot  adjusts  the  frequency  between  15  and  400 
Hz.— William  Desnoes  W2HBC,  Oneida  NY. 
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FOR  THE  NOVICE 


New,  updated  editions 

of  our  famous  novice 

license  study  guide  and  novice  study 
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•  NOVICE  LICENSE  STUDY  GUIDE— toy  Timothy  Nl.  Daniel  NQRK.  Here  is  the  most  up  to  date  novice 
guide  available.  It  is  compEete  with  information  about  learning  Morse  Code,  has  the  latest  FCC  amateur 
regulations  and  the  current  FCC  application  forms.  This  guide  is  not  a  question/answer  memorization 
course  hut  rather  it  emphasizes  the  practical  side  of  getimg  a  ham  license  and  putting  a  station  on  the 
air.  II  re  Meets  what  the  FCC  expects  a  Novice  to  know  without  page  after  page  of  dull  theory.  The  most 
current  information  still  available  at  last  year  s  price.  SG7357  $4,95.* 

•  NOVICE  STUDY  TAPES— fr  you  are  just  getting  started  in  ham  radio,  you  J I  find  these  rapes  indispen- 
sable! This  up-to-the-minute  revision  of  the  73  Study  Course  is  the  perfect  way  to  learn  everything  you 

need  to  breeze  through  the  Novice  written  exam.  Theory,  FCC  regulations,  and  operating  skills  are  ail 
covered,  and  you  il  be  amazed  at  how  fast  you  Seam  using  these  tapes  I 
Once  the  test  is  behind  you,  these  tapes  win  go  right  on  being  useful,  be  cause  they  are  packed  with  the 

tatesl  information  on  setting  up  your  own  ham  station,  and  getting  on  the  air. 

Thousands  of  people  have  discovered  how  easy  learning  from  cassette  can  be— order  now  and  enter 
the  fascinating  world  of  ham  radiol  CT73O0  Set  of  3— $15.95." 

Scien lists  have  proven  that  you  (earn  fasier  by  ffstemng  than  by  reading  because  you  car*  play  a  cas- 
sette tape  over  and  ove*  mi  your  spare  time — even  whiJe  you're  driving!  You  get  more  and  more  info 
each  time  you  hear  it.  You  can't  progress  without  soiid  fundamentals.  These  shree  hour-long  tapes  give 
you  ail  the  basics  you'll  need  to  pass  the  Novice  exam  easily.  You'if  nave  an  understanding  of  the  ba- 
sics which  will  be  invafuaole  to  you  for  the  rest  of  your  life?  Can  you  afford  to  take  your  Novtce  exam 
without  ftrst  listening  to  these  tapes? 

Special  Offer!  Both  Novice  License  Study  Guide 
and  Novice  Study  Tapes  $19.95  Order  NP730U 
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GENERAL  LICENSE  STUDY  GUIDE— By 

Timothy  M.  Daniel  N8RK  This  is  the 
complete  guide  to  the  General  License, 
Learning  rather  than  memorizing  is  the 
secret.  This  is  not  a  question-and- 
answer  guide  that  will  gather  dust  when 
the  FCC  issues  a  new  test.  Instead,  this 
book  will  be  a  helpful  reference,  useful 
long  after  a  ham  upgrades  to  General. 
Includes  up-to-date  FCC  rules  and  an 
application  form.  Order  yours  today  and 
talk  to  the  world.  SG7358  $6.95 
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•  QSL  CARDS  —  73  turns  out  a  fantastic  series  or  QSL 
cards  at  about  half  the  cost  of  having  them  done  else- 
where because  they  are  run  as  a  till-i  n  between  printing 

books  and  other  items  in  the  73  Print  Shop.  250  Style 
W— QW0250— tor  $8.95 4;  500  Style  W—QWO5O0— tor 
S13.95*;  250  Style  X-OX025G-for  $8  954;  500  Style 
X— QX0500;  250  Style  Y— QY0250— for  $8.95\  500 
Styje  Y— QY050O— for  $1396.*  Allow  G-12  wks  lor 
delivery. 


LIBRARY  SHELF  BOXES— These  sturdy  white  corru- 
gated >  dirt  boxes  each  hold  a  full  year  of  73,  Microcom- 
puting Of  B0  Micro.  With  your  order,  request  self- 
sticking  labels  for  any  of  the  following:  73,  Microcom- 
puting, BG  Micro,  CQ,  QST,  Ham  Radio  Personal  Com 
pitting,  Radio  Electronics,  Interface  Age,  and  Byte. 
Order  1  — BXtGQO— for  $2,00*;  order  2-7-BX20Q2— for 
$1.50  each*;  order  8  or  more—  BX1002— for  $1.25 
each'. 


For  Your 
Ham  Shack 

73  Magazine 
Binders 

m  Preserve  and  protect  your  collection  for  a  lifetime! 
Order  these  handsome  red  banders  with  gold  lettering. 
$7.50  for  1,  3  for  $21.75,  6  for  $42.00.  (Postpaid  within 
USA,  p Pease  add  $2.50  per  order  outside  USA.)  Check  or 
money  orders  onfy,  no  phone  or  C.Q-D.  orders  73 
Binders,  P.O.  Box  5120,  Philadelphia,  PA  19141. 

■NOTE—  Above  addretA  for  Binders  only. 


73 

Code  Tapes 

any  four  tapes  for 
$15.95!  $4.95  each 


"GENESIS" 

S  WPM — CT7S05 — This  is  the  beginning  tape  for  people 
who  do  not  know  the  code  at  all.  It  takes  I  hem  through 
the  26  letters,  10  numbers  and  necessary  punctuation, 
complete  with  practice  every  step  of  the  way  using  the 

newest  blitz  teaching  techniques.  It  is  almosi  mfrac- 
ulousl  In  one  hour  many  people — including  kids  of  ten — 
are  able  to  master  the  code.  The  ease  of  learning  gives. 
confidence  to  beginners  who  mtght  otherwise  drop  out 

"THE  STICKLER" 

6+  WPM  —  CT73Q6— This  is  the  practice  tape  for  the 
Novice  and  Technician  licenses.  It  is  made  up  of  one 
solid  hour  of  code,  sent  at  the  official  FCC  standard  (no 
other  I  ape  we've  heard  uses  these  standards,  so  many 
people  Tlunk  the  code  when  they  are  suddenly— under 
pressure— faced  with  characters  sent  at  13  wp-m  and 
spaced  tor  5  wpm).  This  tape  is  not  memorizable.  unlike 
the  zany  5  wpm  tape,  since  the  code  groups  are  entirely 
random  characters  sent  in  groups  of  five. 

"BACK  BREAKER" 

13+  WPM— CT7313— Code  groups  again,  ai  a  brisk  14 
per  so  you  will  beat  ease  when  you  sit  down  in  front  of  Ihe 
steely-eyed  government  inspector  and  he  starts  sending 
you  plain  language  at  only  13  pec.  You  need  this  extra 
margin  to  overcome  the  panic  which  is  universal  in  the 
test  situations.  When  you've  spent  your  money  and  time 
to  take  the  test,  you'll  thank  heaven  you  had  this  back- 
breaking  tape. 

"COURAGEOUS" 

20  +  WPM— CT7320— Code  is  what  gets  you  when  you 
go  for  the  Extra  class  license.  It  is  so  embarrassing  to 
panic  out  just  because  you  didn't  prepare  yourself  with 
this  tape.  Though  this  is  only  one  word  taster,  the  code 
groups  are  so  difficu  It  that  you'll  almost  fall  asleep  copy- 
ing the  FCC  stuff  by  comparison.  Users  report  that  they 
can'!  believe  how  easy  20  per  really  is  with  this  fantastic 
one  hour  tape. 

"OUTRAGEOUS" 

25+    WPM— CT7325—  This  is  the  tape  for  that  smaJJ 

group  of  overachieving  hams  who  wouldn't  be  content  to 
simply  satisfy  the  code  requirements  of  the  Extra  Class 
license.  It's  the  toughest  tape  we've  got  and  we  keep  a 
permanent  file  of  hams  who  have  mastered  It  Let  us 
know  when  you're  up  to  speed  and  we'll  inscribe  your 
name  in  73's  CW  "HaM  o\  Fame." 


\ 


BACK  ISSUES— Complete  your  coHection;  many  are 

prime  collectables  now,  classics  in  the  field!  A  full  col- 
lection is  an  invaluable  compendium  of  radio  and  elec- 
tronics knowledge! 

73300         73  BACK  ISSUE— BEFORE  JULY  1980 

t , „ ..,..$  3.00 

73350  73  BACK  ISSUE  JULY  1§0u  THRU  OCT,  1981 

$  3  50 
73350P       73 "BACK  ISSUE  NO V.  198 1  TO  PRESENT 

$  3,50 

73005         73  BACK  ISSUE-5  YOUR  CHOICE 

M - $10-75 

73010         73  BACK  ISSUE— 10  YOUR  CHOICE 

$16.00 

73025         ?3  BACK  ISSUE— 25  YOUR  CHOICE 

... $27  00 

73125         73  BACK  ISSUE— 25  OUR  CHOICE 

$14.00 

Shipping:  Please  add  $1.00  per  magazine.  Orders  of 
ten  -magazines  or  twenty-five  magazines  add  $7.50 
per  order. 


"Use  the  order  card  In  this  magazine  or  itemize  yourorderon  a  separate  piece  of  paper  and  mail  to:  73  Radio  Bookshop  *  Peterborough  NH  03458.  Be  sure  to  include  check  or 
detailed  credit  card  information.  No  COD,  orders  accepted- $1,50  for  the  first  book,  $1. 00  each  additional  book  for  U.S.  delivery  and  foreign  surface.  For  foreign  airmail  $10.00 
per  book.  Please  allow  4-6  weeks  for  delivery.  Questions  regarding  your  order?  Please  write  to  Customer  Service  at  the  above  address,  (Prices  subject  to  change  on  books  not 
published  by  73  Magazine) 

FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 ^ 
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HAND  BOOKS  FOR 
NEVrt  THE  HAMSHACK 

AMATEUR  RADIO  CALL  DIRECTORY,  1&a2-19B3  Edition* 
Compiled  oy:  Jack  A  Speer  N1BIC  and  Ash  ok  K.  Anand. 

Here  it  is,  and  at  a  price  you  can  afford!  A  directory  of 
over  410,000  radio  amateurs  in  the  United  States  {as 
licensed  by  the  U.S,  Gov't),  Completely  updated  for  1983. 
Easy  to  handle  8Vi  x  1 1  format.  BK1254  $12-95 

THE  TEN  METER  FM  HANDBOOK-by  Bob  Heil  K9EID. 
This  handbook  has  been  published  to  help  the  tan  meter 
enthusiast  learn  more  about  the  many  methods  of  con- 
versions and  tricks  that  are  used  to  make  existing  units 
work  better.  Join  the  great  "tinkerers"  of  the  world  on  ten 
FM  and  enjoy  the  fantastic  amount  of  fun  in  communi- 
cating with  amateur  stations  worldwide  on  ten  meter 
FM. BKl 190  $4.95.* 

THE  COMPLETE  SHORTWAVE  LISTENER'S  HAND* 
BOOK,  2nd  EDITION  by  Hank  Bennett  and  Harry  L. 
Helms.  This  comprehensive  volume  contains  loads  Of 
new  information  from  alt  over  the  world  on  the  latest 
developments  In  SWL  technology  clubs,  associations, 
practices  and  stations,  A  thorough  guide  to  stations  of 
the  world  by  general  continental  area  and  frequency  is 
included.  BK1241  $9.95 

THE  PRACTICAL  HANDBOOK  OF  AMATEUR  RADIO  FM 
REPEATERS— by  Bill  Pasternak  WA6ITF  (author  of  73 
Magazines  monthly  coiumn  "Looking  West') This  is  the 
book  tor  the  VHFHJHF  FMer,  compiled  from  material 
submitted  by  over  a  hundred  individuals,  clubs, 
organizations  and  equipment  manufacturers.  A  "must 
^ave1'  for  your  ham  shack  shelf,  BK1135  $13,96-* 


THE  73  TEST 
EQUIPMENT  LIBRARY 

VOL,  II  AUDIO  FREQUENCY  TESTERS— Jam-packed 

with  all  kinds  of  audio  frequency  test  equipment..  If 
you're  Inlo  SSB,  RTTY,  SSTV,  etc.,  this  book  is  a  must  for 
you  .  a  good  book  for  hi-fi  addicts  and  experimenters, 
too*  LB7360$1.&5.* 


VOL  U\  RADIO  FREQUENCY TESTERS-Radlo  frequen- 
cy waves,  the  common  denominator  of  amateur  radio. 
Such  items  as  SWRF  antenna  impedance,  line  imped- 
ance, A  F  out  put  >  and  tie  id  strength;  detailed  instructions 
on  testing  these  items  includes  sections  on  signal  gen- 
erators, crystal  calibrators,  grid  dip  oscillatory  noise 
generators,  dummy  loads,  and  much  more, 
LB7361  St. 95/ 


VOL.  IV  *C  TEST  EQUIPMENT- Become  a  trouble-. 
shooting  wizard!  Here  are  42  home  construction  proj- 
ects for  building  test  equipment  to  work  with  your  ham 

station  and  in  servicing  digital  equipment.  Plus  a 
cumulative  index  for  all  four  volumes  for  the  73  TEST 
EQUIPMENT  LIBflARY,  LB7362  $1,951 

ALL   THREE    OF    THE    ABOVE 
ONLY  $4.95  ORDER  LB7365 

RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN 
BUILD— BK1044— Rf  burst,  function,  square  wave  gen- 
erators, variable  length  pulse  generators— 100  kHz 
marker,  if  and  rf  sweep  general  ors,  audio  osc,  af/rf  sig- 
nal injector,  146  MHz  synthesizer,  digital  readouts  for 
counters,  several  counters,  prescaler.  microwave 
meter,  etc  252  pages  BK1044  $5.95.* 
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FOR  THE 
CONTESTER 


THE  CONTEST  COOKBOOK-This  book  reveals  the 

secrets  of  that  elite  group  of  operators  who  top  the  list 
when  the  contest  results  are  published.  It  contains 
detailed  suggestions  for  the  first-time  contester  as  well 
as  tips  for  the  advanced  operator.  Domestic,  DX,  and 
specialty  contests  are  all  discussed,  complete  with 
photographs  and  diagrams  showing  the  equipment  and 
operating  aids  used  by  the  top  scorers.  For  the  serious 
contester.  BK7308  $5.95.  j 
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TOOLS  &  TECHNIQUES  FOR  ELECTRONICS -by  A.  A. 

Wicks  is  an  easy -to-unders land  book  written  for  the 
beginning  kit-builder  as  well  as  the  experienced  hob- 
byist. It  has  numerous  pictures  and  descriptions  of  the 
sate  and  correcl  ways  to  use  basic  and  specialized  tools 
for  electronic  projects,  as  weU  as  specialized  metal- 
working  tools  and  the  chemical  aids  which  are  used  in 
repair  shops.  BK7348  $4,951 

BEHIND  THE  DIAL— This  book  explains,  in  detail, 
what's  going  on  on  ail  the  frequencies,  from  shortwave 
up  to  microwave.  It  gives  the  reader  a  good  idea  of  what 
he  can  lind  and  where  to  find  it,  including  some  of  the 

secret  stations  such  as  the  CI. A.  and  the  F.B.I. 
Everything  is  covered  short  of  microwave  monitoring. 
Anyone  interested  in  purchasing  a  shortwave  receiver 
should  have  a  copy  of  this  book,  surveillance,  station 
layout  consideration,  antenna  systems,  interface,  and 
I  he  electromagnetic  spectrum,  are  Included. 
BK7307    $4.95 

THE  NEW  WEATHER  SATELLITE  HANDBOOK-by  Dr. 
Ralph  E  Taggart  WS8DOT  Here  is  the  completely  up- 
dated and  revised  edilion  containing  all  the  informa- 
tion on  the  most  sophisticated  and  effective  space- 
craft now  in  orbit.  This  book  serves  bolh  the  experi- 
enced amateur  satellite  enthusiast  and  the  newcomer. 
it  is  an  introduction  to  satellite  watching,  providing  all 
the  information  required  to  construct  a  complete  and 
highly  effective  ground  station.  Solid  hardware 
designs  and  all  the  instructions  necessary  to  operate 
the  equipment  are  included.  For  experimenters  who 
are  operating  stations,  the  book  deiails  all  procedures 
necessary  to  modify  equipment  for  the  new  series  of 
spacecraft.  Amateur  weather  satellite  activity  repre- 
sents a  unique  blend  of  interests  encompassing  elec- 
tronics, meteorology  and  astronautics.  Join  the  privi- 
leged few  in  watching  the  spectacle  of  earth  as  seen 
from  space  on  your  own  monitoring  equipment. 
BK7383  $8,951 
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THE  CHALLENGE  OF  160-The  Growth  of  amateur  radio 
today  Is  encouraging  the  use  of  160  meters.  All  the  infor- 
mation necessary  to  get  slarted  on  this  unique  band,  the 
all-important  antenna  and  ground  systems  are  described 
in  detail.  Also,  how  to  get  on,  top-band  operating  tips, 
Top-band  transmitters,  propagation,  weather  receiving 
equipment,  and  more  are  covered  in  full.  The  introduc- 
tion contains  interesting  photos  of  Stew  Perry's  (the 
King  of  160)  shack.  This  reference  is  useful  to  new  and 
experienced  top-band  operators.  BK7309  $4.95 

INTERFERENCE  HANDBOOK— by  William  R.  Nelson, 
WA6EQG— This  timely  handbook  covers  every  type  of 
RFI  problem  and  gives  you  the  solutions  based  on 
practical  experience.  Covers  interference  to  TV.  radio, 
hi-fi,  telephone,  radio  amateur,  commercial  and  CB 
equipment.  Power  line  interference  is  covered  in  depth 
—  how  to  locate  it,  cure  it,  work  with  the  public,  safety 
precautions,  how  to  train  RF/t  investigators.  Written  by 
an  RFI  expert  with  33  years  of  experience,  this  profuse- 
ly Illustrated  book  is  packed  with  practical  easy  to- 
undBrstaod  information  BK1230SB.951 

OWNER  REPAIR  OF  RADIO  EQUIPMENT— by  Frank 
Glass  K6PQ.  Here's  a  book  that  will  teach  you  an  ap- 
proach to  troubleshooting  without  a  shack  full  of  test 
equipment.  Written  in  a  narrative,  non-mathematical 
style,  it  will  encourage  you  to  successfully  fix  your  own 
rig  problems  60  to  90%  of  the  time.  Even  if  you  don't 
want  to  fix,  you  can  learn  a  lot  about  how  things  work 
and  fail.  Add  lo  your  library  and  personal  expertise. 
BK7310  $7,951 


EVERYTHING  YOU  ALWAYS  WANTED  TO  KNOW 
ABOUT  AMATEUR  TELEVISION,  {but  were  afraid  to  ask} 
—  By  Mike  Stone  WB0QCD.  This  book  Is  a  complete 
guide  to  setting  up  your  own  amateur  radio  television 
station.  !t  contains— A  history,  what  equipment  you 
need,  video  theory,  cameras,  recorders,  lighting,  special 
effects,  sound  ATV  DXino.,  mobile  FSTV,  ATV  repeaters, 
ATV  groups,  building  projects,  test  equipment,  dealer  di- 
rectory, a  cumulative  Index  of  over  1000  articles  on  ama- 
teur TV  and  much  more.  This  is  the  new,  1982  edition. 
From  the  publishers  of  Amateur  Television  Magazine. 
BK1 244  $9.95 


WORLD  PRESS  SERVICE  FREQUENCIES -by 
Thomas  Harrington  Can1*  wait  to  hear  the  evening 
news,  or  are  you  wondering  about  the  news  that  you 
aren't  hearing?  Receive  by  Radio  Teletype  {RTTYl  aft 
the  world  news  and  financial  happenings  from  the 
world  capitolson  a  24  hour  aday  basis.  This  bookgives 
you  the  frequencies  and  times  of  broadcast  of  such 
news  services  as  AP,  UPl,  Reuters,  TASS,  VOA  and 
London  Press.  Also  included  Is  an  introduction  to 
RTTY  with  Information  on  equipment,  antennas,  abbre- 
viations — everything  you  need  to  get  started  In  RTTY, 
BKt202$7.95' 


SSe.THE  MISUNDERSTOOD  MODE— by  James  B. 
Wilson.  Single  Sideband  Transmission, .  .thousands  of 
us  use  it  every  day,  yet  il  remains  one  of  the  least 
understood  facets  of  amateur  radio.  J  B.  Wilson 
presents  several  methods  of  sideband  generation,  am- 
ply illustrated  with  charts  and  schematics,  which  will 
enable  the  ambitious  reader  to  construct  his  own  side- 
band generator.  A  must  for  the  technically-serious  ham. 
BK7351  55,50.* 


PROPAGATION  WIZARD'S  HANDBOOK-  by  J,  H, 
Nelson.  When  sunspots  riddled  the  worldwide  com- 
munications networks  of  the  1940s,  John  Henry  Nelson 
looked  to  the  planets  for  an  answer.  The  result  was  a 
theory  or  propagation  forecasting  based  upon  inter- 
planetary alignment  that  made  I  he  author  the  most  re- 
liable forecaster  in  America  today.  The  book  provides  an 
enlightened  look  at  communications  past,  present,  and 
luture,  as  well  as  teaching  the  art  of  propagation 
forecasting.  BK73Q2  $6.95.* 

•  Peterborough  NH  03459.  Be  sure  to  include  checker 
delivery  and  foreign  surface.  For  foreign  airmail  $10.00 


'Use  the  order  card  in  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to:  73  Radio  Booksho 

detailed  credit  card  information.  No  CG.D.  orders  accepted.  $1.50  for  the  first  book,  $1. 00  each  additional  book  for  U.: 

per  book.  Please  allow  4-6  weeks  for  delivery.  Questions  regarding  your  order?  Please  write  to  Customer  Service  at  the  above  address.  {Prices  subject  to  change  on  books  not 
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VHF  AHTENNA  HANDBOOK^  The  new  VHf  Antenna 
Handbook  details  the  theory,  design,  and  ton  struct  ion 
of  hundreds  ot  deferent  VHF  and  UHF  antennas. ,  .a 
practical  book  written  Tor  the  average  amateur  who 
takes  joy  in  building,  not  full  of  comply*  formulas  for  the 
design  engineer  Packed  wrin  fabulous  antenna  projects 
you  can  build.  8K7368  15.95.* 

ALL  ABOUT  CUBICAL  QUAD  ANTENNAS  {2nd  edi 
tion)— The  "Classic"  on  Quad  design.  theory,  con- 
struction, and  operation,  New  2nd  edi  lion  contains 
new  feed  and  matching  systems  and  new  data.  BK1196 
S5,9S.* 

THE  RADIO  AMATEUR  ANTENNA  HANDBOOK— All 
about  wire  antennas,  beams,  tuners,  baluns.  coax, 
radials.  SWR  and  towers.  Clear  and  complete  informa- 
tion. BK 1199 16.95 

VHF  HANDBOOK  FOR  RADIO  AMATEURS-Contains 
information  on  FM  theory,  operation  and  equipment. 
VHF  antenna  design  and  Construction,  satelliteEME. 
and  the  newest  solid-state  circuist.  BKT198S6.59' 

SIMPLE,  LOW-COST  WIRE  ANTENNAS  FOR  RADIO 
AMATEURS— Ail  new  data  and  everything  you  want  to 
know  about  low-cost,  mulli-band  antennas,  inexpensive 
beams,  "invisible"  antennas  for  hams  in  "tough"  loca- 
tions BK12D0S&95 


73  DIPOLE  AND  LONG-WIRE  ANTENNAS-  by  Edward 
M.  Noll  W3FQJ.  This  is  the  first  collection  ot  virtually 
every  type  of  wire  antenna  used  by  amateurs  includes 
dimensions,  configurations,  and  detailed  consiruclron 
data  for  73  different  antenna  types.  Appendices 
describe  the  construction  of  noise  fridges,  tme  tuners, 
and  data  on  measuring  resonant  frequency,  velocity 
factor,  and  swr.  BK1016  $5.50  * 

BEAM  ANTENNA  HANDBOOK  (New  5th  edition)— by 
William  J.  Orr  &  Stuart  D.  Cowan.  Yagi  beam  theory,  con- 
st ruction  and  operation.  In  formal  ion  on  wire  beams, 
SWR  curves  and  matching  systems.  A  "must"  for 
serious  DXers.  BKl  197  $5.95. 


HOW  TO  DEFEND  YOURSELF  AGAINST  RADAR— by  Bruce  F.  Bogner  and  James  R.  Bodnar,  a  lawyer  and  radar 
expert,  This  book  gives  you  the  ammunition  to  challenge  the  radar  ''evidence1'  that  usually  leads  to  a  speeding 
conviction,  The  major  part  of  the  book  details  the  inner  workings  ot  radar — youll  become  more  of  an  expert  than 
most  police  officers  and  judges.  The  remainder  of  the  book  outlines  how  to  defend  yourself  against  a  speeding 
ticket— the  observations,  measures  and  testimony  you  must  obtain  to  defend  yourself  without  the  help  of  a 
lawyer.  The  price  Is  a  lot  less  than  a  flnel  BK1201  56.95.  * 

MICROCOMPUTER    BOOKS 


THE  SELECTRIC  INTERFACE-by  George  Young.  You 
need  the  quality  print  that  a  daisy  wheel  printer  pro- 
vides but  the  thought  of  buying  one  makes  your  wallet 
wilt.  SELECTRrC™  INTERFACE,  a  stepbystep  guide 
to  interfacing  an  I BM  Selectric  I/O  Writer  to  your  micro- 
computer, win  give  you  that  quality  at  a  fraction  of  the 
price.  George  Young,  co-author  of  Kilobaud  Microcom- 
puting magazine's  popular  "Kilobaud  Klassroom" 
series,  offers  a  iow-cost  aiternative  to  buying  a  daisy 
wheel  printer.  SELECTRIC  INTERFACE  includes:  step- 
by- step  Instructions,  tips  on  purchasing  a  used  Selec- 
tric, information  on  various  Selectric  models,  Includ- 
ing the  2740,  2980,  and  Dura  1041,  driver  software  for 
ZSO,  9080.  and  6502  chips,  lips  on  interfacing  tech- 
niques With  SELECTRIC  INTERFACE  and  some  back- 
ground in  electronics,  you  can  nave  a  high  quality,  low- 
cost,  letter-quality  printer,  Petals  not  included  BK7388 
512.97 

40  COMPUTER  GAMES  FROM  KILOBAUD  MICROCOM- 
PUTING—Forty  games  m  nine  different  categones- 
Games  for  large  and  small  systems,  and  a  section  on 
calculator  games.  Many  versions  of  BASIC  used  and  a 
wide  variety  of  systems  represented.  A  must  for  the 
serious  computer  gamesman  BK73fti  $7,95* 

KILOBAUD  KLASSROOM -By  George  Young  and  Peter 
Stark.  Learning  electronics  theory  without  practice  isn't 
easy  And  it's  no  fun  to  build  an  electronics  project  that 
you  can't  use.  Kitob&ud  Krass/oom  the  popular  series 
first  published  in  Kilobaud  Microcomputing,  combines 
theory  with  practice.  This  is  a  pracucai  course  in  digital 
electronics.  It  starts  out  wtth  very  simple  electronics 
projects,  and  by  the  end  ot  the  course  you'll  construct 
your  own  working  microcomputer!  BK73S6  514  95 

HOBBY  COMPUTERS  ARE  HERE!  If  you  want  to  come 
up  to  speed  on  how  computers  work — hardware  and 
software— this  is  an  excellent  book,  it  starts  with  fun- 
damentajs  and  explains  the  circuits  and  the  basics  of 
pfogramming,  along  with  a  couple  of  TVT  construction 
projects,  ASCII,  Baudot,  etc.  This  book  has  the  highest 
recommendations  as  a  teaching  aid.  6K7322  $2-47. 


TEXTEDIT— A  Complete  Word  Processing  System  In 
kit  form— by  Irwin  RappaporL  TEXTEDITS  an  inexpen- 
sive word  processor  that  you  can  adapt  to  suit  your 
needs,  from  writing  form  letters  to  large  texts.  It  is  writ- 
ten in  modules,  so  you  can  load  and  use  only  those  por 
tlong  that  you  need.  Included  are  modules  thai  perform 
right  justification,  ASCII  upper/lowercase  conversion, 
one-key  phrase  entering,  complete  editorial  functions, 
and  much  more!  TEXTEDIT  is  written  in  TRS^tT  Disk 
BASIC,  and  the  modules  are  documented  in  the 
author's  admirably  clear  tutorial  writing  style.  Not  Only 
does  Irwin  Rappaport  explain  how  to  use  TEXTEDIT^  he 
also  explains  programming  techniques  implemented 
in  the  system.  TEXTEDIT  is  an  inexpensive  word  pro- 
cessor thai  helps  you  learn  about  BASIC  program 
ming.  It  is  written  for  TR&4Q  Models  I  and  III  with  TRS 
DOS  2.2/Z3  and  32K.  'TRS-60  and  TRSOOS  are  trade 
marks  of  the  Radio  Shack  Division  of  Tandy  Corpora- 
tion. BK73B7  59.97 


SOME  OF  THE  BEST  FROM  KILOBAUD/MICROCOM- 
PUTING—A  collection  of  the  best  articles  thai  have 
recently  appeared  in  Kilobaud/ MICROCOMPUTING 
included  is  materia)  on  the  TRS-flO  and  PET  sysiems. 
CP/M.  the  8080V80B57280  chips,  the  ASR  33  terminal 
Data  base  management,  word  processing,  text  editors 
and  fite  structures  are  covered  too.  Programming  tech- 
niques and  hardcore  hardware  construction  projects 
for  modems,  high  speed  cassette  interfaces  and  TVTs 
are  also  included  in  this  large  format,  200  plus  page 
edition,  BK73H  510,95,* 


NEW  HOBBY  COMPUTERS- This  book  takes  up 
from  where  'HOBBY  COMPUTERS  ARE  HERE!  leaves 
off,  wtth  chapters  on  Large-Scale  Integration,  how 
to  choose  a  microprocessor  chip,  an  introduction 
to  pnagrammino;,  lowoost  I/O  for  a  computer,  corn- 
puter  arithmetic,  checking  memory  boards  and 
much,  much  more?  Don't  miss  this  trer 
BK7340  Only  52-47. 
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TTL  COOKBOOK— by  Don  Lancaster.  Explains  what 
TTL  is,  ho  w  1 1  works,  and  how  to  use  <l.  Discusses  prac 
tical  applications,  such  as  a  digiial  counter  and  dis- 
play system,  events  counter,  electronic  stopwaich. 
digital  uoMmetei  and  a  digital  tachometer 
BK  1063  5950* 

CMOS  COOKBOOK— by  Don  Lancaster.  Details  the 
application   of    CMOS,    the   low    power    logic    family 
suitable  for  mosi  applications  presently  dominated  by 
TTL    Required  reading  tor  every  serious  digital  ex 
penmenter'  BKlOtl  510.50' 

TVT  COOKBOOK— by  Don  Lancaster  Describes  the 
use  of  a  standard  television  receiver  as  a  micropro- 
cessor C^T  lermmaf  Explains  ar\6  describes  charac- 
ter generation,  cursor  control  and  interface  informa- 
tion in  typical,  easy-to-understand  Lancaster  style 
BK1064S9  95* 

IC  OP-AMP  COOKBOOK— by  Wane*  G  Jung,  Covers 
not  only  the  basic  theory  of  the  IC  op  amp  in  great 
detail  but  also  includes  over  250  practical  circuit  ap- 
plications, liberally  illustrated  592  pages.  5T/i  xflva. 
sottbound  BK102B  114.95* 
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WORLD  REPEATER  ATLAS— Completely  updated,  over 
230  pages  of  repeater  listings  are  indexed  by  location 
and  frequency.  More  than  50  maps  pinpoint  2000  repeat- 
er locations  throughout  the  USA.  Foreign  listings  in- 
clude Europe,  the  Middle  East,  South  America,  and 
Africa  BK7315S2.00 


THE  MAGIC  OF  HAM  RADIO -by  Jerrotd  Swank 
WfiHXR  Under  various  cat  I  signs,  WSHXR  has  been 
heard  on  the  ham  bands  since  1919.  He  has  watched 
amateur  radio  grow  from  the  days  of  Model  A  spark  coils 
to  an  era  ot  microprocessors  and  satellite  communica- 
tions. Jerry  has  responded  to  calls  for  help  from  earth- 
quake-si  riskn  Managua  and  tornaco-ravaged  Xenia.  Ant- 
arctica, one  of  man's  loneliest  outposts,  has  been  a  bit 
less  lonely,  thanks  to  Jerry's  tireless  phonepatching  ef- 
forts. Drawing  on  his  own  colorful  experiences  and 
those  of  many  other  hams,  Jerry  has  compiled  this  word- 
picture  of  ham  radio  during  the  past  six  decades 
BK7312  54.95 

A  GUIDE  TO  HAM  RADIO— by  Lam/  Kahaner  W&2NEL 
What  s  Amateur  Radio  all  about?  You  can  learn  the 
basics  of  this  fascinating  hobby  with  this  excellent 
begtnner  s  guide  it  answers  the  most  frequently  asked 
questions  m  an  easy-going  manner,  and  it  shows  the 
besi  way  to  go  about  Betting  an  FCC  license.  A  Guide  to 
Ham  Radio  is  an  ideal  introduction  to  a  hobby  enjoyed 
by  peopie  around  the  world  BK7321  54.96.* 

WORLD  RADIO  TV  HANDBOOK  19S3.  2§TH  EDITION 
— This  book  is  the  bible  of  international  broadcasters, 
providing  the  only  authoritative  source  of  exact  informa- 
tion about  broadcasting  and  TV  stations  world  wide. 
This  19B1  edition  Is  completely  revised,  giving  com- 
prehensive coverage  of  short,  medium  and  long  wave. 
560  pages  of  vital  aspects  of  world  listening. 
BKHB4 116.50 
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197 

0135 

280 

••09 

175 

7 

8 

§127 

104 

••01 

177 

0058 

195 

0125 

199 

••86 

176 

8 

9 

•132 

105 

8155 

2*1 

••43 

193 

0116 

198 

0803 

176 

9 

10 

•136 

1M 

0149 

207 

0027 

190 

0106 

197 

2F3i» 

177 

10 

U 

•141 

1*7 

0144 

207 

••12 

180 

0056 

196 

0157 

200 

11 

12 

••02 

83 

0139 

2tJ7 

•  155 

216 

•047 

195 

0154 

289 

12 

13 

lf§6 

84 

0133 

208 

•  140 

213 

0037 

194 

015  2 

21^ 

13 

14 

••11 

85 

8128 

20B 

•  124 

211 

•020 

194 

0149 

111 

14 

AMATEUR  SATELLITE  NEWS 

Soviet  Telemetry  Update 

Russia  sftS  (Radio  Sputnik)  amateur  satellites  continue  to  transmit  a  steady  stream  of 
telemetry  data.  Since!  last  discussed  RS  telemetry  in  this  column  [73,  Sept,  T 1992,  p.  i  -40), 
new  Interpretations  of  some  data  Items  have  come  to  light.  Tabfe  1 1s  a  revised  lis!  of  Ihe 
35  RS  lelemelry  Items  and  the  equations  lor  decoding  the  raw  numbers  into  Interesting 
information  about  the  spacecraft. 

AM  RS  telemetry  is  transmitted  in  Morse  code  at  speeds  Jrom  15  to  25  words  per 
minute  When  the  satellites  are  in  range,  virtually  any  10-meter  receiving  installation 
should  be  capable  o*  hearing  the  transmissions.  Table  2  gives  the  lelemelry  beacon  fre- 
quencies for  all  six  of  the  RS  satellites  Its  easy— give  it  a  try! 

Thanks  to  Amateur  Satellite  Report  for  the  updates. 

The  Home  Stretch 

The  second  half  of  Apni  — probably  the 2 1st—  is  now  the  scheduled  date  for  the  launch 
of  the  AMSAT  Phase  1MB  amateur  satellite  it  the  launch  takes  place  as  planned,  it  will  oc- 
cur a  little  less  than  three  years  after  the  iiifated  attempt  that  sent  the  Phase  IMA  satel- 
lite to  Ihe  bottom  of  the  Atlantic  —Jeff  DeTray  WB8BTH,  Assistant  Publisher.  71 


Prefix 

K 
D 
O 
G 

U 

s 

w 

IKorSK 
ID  or  SD 
lOorSO 
IG  of  SG 

lUor  SU 
ISorSS 
|W  or  SW 
NKor  RK 
NDor  RD 
NO  or  RO 
NG  or  RG 
NU  or  RU 
NS  or  RS 
NW  or  RW 


Interpretation 

0-2 x  N- output  power  of  transponder  in  mW 

N  x  0,2  =  voltage  of  main  power  source 

20  x  (100  -  N)  =  charge  current  in  mA 

Service  parameter;  usually  =  zero  (00) 

Gas  pressure  of  sealed  system;  equation  unknown 

N  » temp,  of  voltage  regulator  (Celsius) 

N  =  temp,  of  transmitter  cooling  fins  (Celsius) 

Same  as  K 

Telemetry  baseline:  usually  =  zero  (00) 

0,2  x  N  =  output  power  of  beacon  in  mW 

When  N  =  10  ±  1.  a  10-aB  attenuator  is  in  line  with  main  receiver  front 

end 

0  t  *{N  -  10>  =  relative  S-umts,  main  receiver 

0.1  x(N-  io>  =  relative  S-umts.  robot  receiver 

QJ  x  (N  -  10}  =  relative  S-umts.  command  receiver 

Same  as  K 

50  >  N  =  solar  panel  current  in  mA 

2  7  x  (N  -  26)  =  temp,  ol  1  si  solar  panel  (Celsius) 

2.7  x  [U  -26}  =±iernp.  of  2nd  solar  panel  (Celsius) 

2.7  x  {H  -26)  =  i  em  p.  of  3rd  solar  panel  (Celsius) 

0,8  x  (N  -  5)  -  temp,  of  struct  ure  (Celsius) 

0.6  x  [H  -  5}  =  temp,  ol  hermetically-sealed  casing 


NEW        20MHZ  DUAL  TRACE 

BUILT     IN    COMPONENT    TESTER 


ONE  YEAR 
WARRANTY 


X-Y   Operation,     (1:1  Ratio) 


2x20MHz,   max.   2mV/cm 

man    1'H:  OvflTshoo? 


Timebase    40ni  —  0,2s/om 

Incl-  Mftpnlf  leal  too  w5 

Trigger  Bandwidth  30 MHz 

IfllimaJ  at  6mm 


{&03\  4II4<537  1 


dd&€>. 


RF&S 


DERBY,  NH.  0303B 


>*  i  \ 


WARNER  HILL 


MULTI-BAND  SLOPERS 


r 

160,  80,  and  40  meters 

I  Outstanding  DX  performance  of  slope rs  is  well  known,  Now  you  can  en- 

I -toy  2  or  3band  BIG-SIGNAL   reports!    Automatic  bandswHchmg  -  Very 

flow   SWR'Coai  lecd  *  2k  w  power  *  Compact  -  Ground  at  tower  leerj 

-  Hang  from  any  support   25  ft  high  or  higher  -  Easy  to  install  *  very 

low  profile  •  Complete  instructions  -  Immediate  shipment- Choc*  o*t 

a  BAND  SLOPER    100.  80,  &  40 Meters.  60  U  long         S  43  &£   In  ppfl 


2  BAWD  SLQPER    SO  &  40 Meters      41  II.  long 


$  30-22  fn  ppri 


3-BAND  NO  TRAP_P1PQLE,  160,  BO. &40M- 11311  long        S_66  QQ  Iri.ppd 
2-BANDNO  TRAP  DIFQLE.  B0.&4QM  -  &4fL  Jong        S  49  OO  Irtppd 


I 


FOR  ADDNL  INFO  on  these  and  other  unique  an  rennFJs  send    SASE 

W9INN   ANTENNAS        ~~ — 
BOX  393-S  MX  PROSPECT  IL  60056 


home   brew  "THE        SOUTHERN        CROSS" 

OMC      OF      THE       MOST        EFFECTIVE,     SIMPLE.     5THQN0        AND        i«E  iP£«9  IVE  . 
TWO       EtEHEHT        MULT1    -     flAKB 

QUADRICUBE        ANTENNA 

extraordinary   0*    performance     (0€*i.    for    80-15     and  k>    mete*     flands 
the    totally    plastic    material  ft  structure     of     triangular     sh*pe    that 
matches    perfectly     the    electronic      requirements  t    lends      to 
straightforward    deseon     that     reduces     losses,  simplifies  adjustments  & 
3then0thehs     consideraflly      the      antenna        materials     required    are 

OBTAINABLE      IN       ALMOST       ANY       LOCALITY.       COMPLETE        DESCRIPTION,      DRA- 
WINGS      AND       ALL      NECESSARY        INFORMATION       TO        BUILD     IT,    IN       ENGLISH 
OR       SPANISH,      AIR      MAILED        TO        ANT         COUNTRY  f  20     U,S  CHECK 

cashable    m    u  s    a       To      A.     LASCURAIN  PINO       N*     59 

MEX.    0,  F       01030        MEXICO      +2U 


AKorUK 
AO  or  UD 
AO  or  UO 
AG  or  UG 
AU  or  UU 
AS  or  US 
AW  or  UW 
MKorWK 
MDorWD 

M0  or  WO 
MG  or  WG 
MU  or  WU 
MS  or  WS 

MW  or  WW 


Same  as  K 

0  1  x  N  =  voltage  of  transponder  9- volt  lino 
0.T  x  N  =  YOU  age  ol  transponder  7  5  volt  line 
0,1  x  N  =  yoU age  at  first  9- volt  stabilize* 
0,1  x  N  =  voltage  at  first  7-Svofl  stabilize* 

0  1  x  N  =  voltage  at  second  9-volt  si  abuser 
0,1  x  N  =  voltage  at  second  7,5- vol t  stabtftzer 
Same  as  K 

N  =  #  ol  QSOs  made  by  robol  (occasionally  reset  to  zero  by  ground  con- 

1  rollers) 

N  x  0. 1  =■  power  consumption  of  heating  system  in  Watts 

N  x  20  =  Input  power  of  robot  transmmer  in  mW 

N  x  20  =  Input  power  of  service  channel  In  mW 

When  N**10±1,a  10  dB  attenuator  Is  In  line  with  the  robot  receiver 

front  end 

When  N  =  TQ±  1,  a  10^d8  attenuator  is  in  line  with  the  service  receiver 

front  end 


fatle  I.  WS  telemetry  channel  prefixes  and  trtetr  meanmgs.  fV  is  the  firo-oVgrt  number 
sent  after  the  prefix.  Where  two  prefixes  are  o/fvefl,  the  first  ts  used  when  the  service  (or 
command)  channel  aboard  the  sarethte  rs  not  active.  The  second  ts  used  when  the  ser- 
vice channel  is  active,  indicating  the  satefhte  is  under  command  by  ground  controllers 


Satellite 

Frequencies  |MHz| 

Satellite 

Frequencies  (MHz) 

RS3 

29.321.29.401 

Rse 

29,411,29,435 

B54 

29.360.  29.403 

RS7 

29.341.29  501 

RS5 

29.331.29.452 

RS8 

29  46  tr  29  502 

^See  Ltst  of  Advertisers  on  page  \  14 


Table  2.  RS  beacon  frequencies, 
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FUN! 


John  Edwards  K!2U 
78  56  86th  Street 
GtendafeNY  11365 


POTPOURRI 

Potpourri!  As  our  readers  In  F-,  VY-P  HH-f  FS-,  FR-,  FM-.  and  FG  lands  undoubtedly 
know,  the  word  signifies  a  medley  of  various  items,  And  that's  what  this  months  Fun!  is, 
a  grab  bag  of  questions  on  topics  spinning  the  entire  spectrum  of  amateur-radio  activi- 
ty. Think  you're  an  amateur-radio  renaissance  man?  Give  this  month's  puzzters  a  try. 

ELEMENT  1 -MULTIPLE  CHOICE 

1 )  From  1976  to  1979,  a  person  claiming  to  be  a  lawyer  threatened  to  take  away  al  I  of  our 
bands  and  give  them  to  CB.  Can  you  remember  this  generous  chap's  name  and  the  or- 
ganization he  purported  to  represent? 

1)  Richard  Cooper  and  the  Communications  Attorney  Service 

2)  Harry  Dan na Is  and  the  American  Radio  Relay  League 

3)  Jon  Ingram  and  the  Citizen's  Radio  Coalition 

4)  David  Simpson  and  the  Committee  tor  Fair  Communication 

2)  Remember  that  Jack  Anderson  column  a  few  years  back?  You  Know,  the  one  that 
claimed  hams  were  controlling  j  ust  about  everything  in  Washington  from  the  FCC  to  the 
Pentagon.  Well,  can  you  name  the  US  Representative  who  gave  Scoop  Anderson  his 

story? 

1)  Claude  Pepper  of  Florida 
2}  Tip  O'Neill  of  Massachusetts 

3)  Elliott  Le vitas  ot  Georgia 

4)  Fred  Richmond  of  New  York 

3)  Roy  Neal  K6DUE  hosted  the  films  "The  World  of  Amateur  Radio1"  and  "Moving  Up  to 
Amateur  Radio"  Can  you  name  Ihe  narrator  of  "Ham's  Wide  World"? 

1)  Walter  CronkiteK2l BE 

2)  Arthur  Godfrey  K4LIB 

3)  Dick  Van  DykeWJSL 

4)  Phil  Donahue  KE9UF 


4)  Which  of  the  following  amateurs  is  not  a  Westlink  anchorman? 

1)  Jim  Davis  KUSfl 

2)  Alan  Kaul  W6RCL 

3)  Burt  Hicks  W66MOV 

4)  Stan  Martin  WA20CS 

5)  A  number  of  years  agop  there  was  an  amateur-radio  column  written  In  broken  English 
supposedly  by  an  orientai  writer.  Name  the  "author"  and  the  magazine. 

1)  Scratchl,  in  CQ 

2)  itchy,  in  OST 

4)Ching  Chow  In  tiam  Radio  Horizons 

5)  Hong  Wouff  in  73 


ELEMENT  2-TRUEFALSE 

1)  A  ham  was  Involved  in  the  production  of  the  movie  "E.T.— The  Extra 


True     False 


Terrestrial. 


■TM 


2)  The  first  ham  to  operate  from  orbit  was  Neil  Armstrong  aboard 

Gemini  6. 

3)  In  1982,  the  Soviet  Union  launched  two  amateur  Iskra  satellites  from 
the  So  I  y  tit  1  space  station.  The  word  lskra  means  "peace/" 

4)  Ken  Sessions  K6MVH  wrote  the  very  first  book  dealing  with  ham 

repeaters. 

5)  A  famous  DXer  Is  known  by  the  name  of  Dr.  DX. 

6)  At  the  relatively  tender  age  of  22,  James  Hendershot  WA6VQP  was 
the  youngest  person  ever  to  serve  as  the  head  of  a  repeater  coordina- 
tion council. 

7)  Joseph  Merdler  N6AHU  is  the  current  president  of  the  Personal  Com- 
munications Foundation. 

B)  A  few  years  back,  a  novel  that  In  feuded  ham  radio  as  an  Integral  pari 
of  its  plol  not  only  hit  the  best  sellers  lisfp  but  also  was  turned  into  a 
TV  movie. 

9}  King  Juan  Carlos  of  Spain  is  a  ham, 
10)  Queen  Elizabeth  of  England  is  a  ham. 


ELEMENT  3— SCRAMBLED  WORDS 

Unscrambie  these  terms  and  slangs  relating  to  ham  radio. 


BUST 

ETADOMLU 

RETME 

NCTOLREEA 

EKY 

DNAB 

KIME 

CORK 

GLSLJ 

RETHE 

WORK  THE  U.H.F.  BANDS 

Add  a  transverter  or  converter  to  your  existing  I Omt  6m  or  2m  equipments ♦ 
Choose  from  the  targes*  selection  of  modules  available  for  DX,  OSCAR, 
EME  ATV, 

TRANSVERTERS  MMT  5(M44  *20995 

MMT  144-28  $199,95 
MMT  432-28  (S)  $299.95 
MMT  439-ATV  $349.95 
MMT  1296-144  $374.95 
OTHER  MODELS  AVAILABLE 
write  for  details 

POWER  AMPLIFIERS 

all  models  include  RF  VOX  &  Low  Noise  RX  Pre-Ampl. 
(no  pre- amp  in  MML432-LQ0) 


2  Meters: 


IO0W  output 

100W  output 

SOW  output 

IH)W  output 

25W  output 


MML144-100-LS 
MMLI44-100-S 
MM  L 144-50-5 
MML144-30  LS 
MML144-25 


1W  or  3W  in 
10W  input 

10W  input 
1W  or  3W  in 
3W  input 


432  MHz 


10OW  output 

50W  output 
30W  output 


MM  1^432- 1 00  1 0 Wr  input 

MML432-50  10W  input 

MML432-3Q-L        IW  or  3W  in 
1 BS8- \ 2%  MHz.:  taming  soon |  Watch  for  details. 

ANTENNAS  (incl.  50  ohm  balun) 


$284,95' 
$264.95 

$239,95 
$124.95 
$114.95 

$444.95 
$239,95 
%  ii.sk 


2  Meter  j-Beams:     12.3  dBd  gain 

8  over  8  Horizon!  pol  D8-2M  $63.40 

8  bv  8  Vertical  pol    D8-2M-vert  76,95 

1250-1300  MHz  Loop-Yagi  1296-LY     $49.75 

Send  36C  stamps  for  full  details  of  all  our  VHF/UHF  items. 

Pre-selector  filters  Transverters 

Low-pass  filters  Converters  ~  V'*A  — 

Varactor  triplers        ^  Antennas 

Pre-amplifkrs  V  Crystal  Filters 

Spectrum  International,  Inc. 
Post  Office  Box  1084S 
Concord,  Mass.  01742  USA 


D8/2M 


master  charge 


^436 


CALL  LETTER 

HATS  —  T  SHIRTS  „w 

101  &  Elm  Street,  Suite  4  P»tflrtaofou.gh,  NH  03453 


HATS 


Only  \% 
HAT  COLORS 
Royal  BIuq    Navy  Blue 
Rod  Gold  Green 

Httt  Art  On*  Sin  Flu  All  -  Nylon  Mttfi 


LINE  1 


CIRCLE  ONE  OF  THE  DESIGNS  ABOVE 


T  SHIRTS 

Only  ±a 

SKIRT  SIZES 

Adult  :  Sm  Med  Lafae  X-  Large 

Child  :  24  6-8   10  12   14  16 

SHIRT  COLORS 
Lgt  Blue    Tan    Writ/Blue  Trim 
Writ/Red  Trim 


Attractive  and  Durable,  just  the  Ifting  for  field 
days,  contests,  conventions  or  any  other  activity, 
ideal  personalized  gifts  for  special  occasions  and 
they  carry  your  own  personal  message.  I  m  prims 
are  permanent  and  guaranteed  not  to  fade^  peel  oi 
shrink.  Order  12  or  more  and  we  will  reproduce 
your  own  business  or  e]ub  logo  FREE,  Remember. 
every  item  can  nave  a  Different  name  or  message 
in  addition  to  your  logo.  Tm prints  art  generated  by 
computer    for   total    flexibility   and    FAST  service. 


CALL  LETTER  HATS  101  &  Elm  Street  Suite  4  Peterborough r  NH  03458 


Name 

Address 
City 


Phone 


State 


Zip 


CK  □  Money  Order  O  Charge  Card  □* 

Signature  To  Validate  Order 

order  blank  WW  Add  SZ  To  Total  For  Shipping  Charges 


Exp.  Date 
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ELEMENT  4— ALPHABET  GUESS 

Complete  the  words  below  by  placing  letters  of  the  alphabet  on  every  dash.  Use  each 
letter  only  once.  The  fetter  "Z,r  Isn't  used. 

ABCDEFGHIJKL 

MNOPQRSTUVWXY 
1)_I_D£ 

2)_OT T_OM£_E_ 

3)_OULE 

4)_ GUIDE 

5)YO_E 
5)OUP_E_ 
7J_TU_ 
8J_ARRI  ER 

9)_RE ENC_ 

10}_  A_ 


THE  ANSWERS 

Element  T.- 
I—I He'5  now  believed  to  be  living  soutn  of  the  border 
2—3  Still  in  Congress,  but  probably  has  found  other  ways  to  fish  for  votes. 
3—2  Seems  like  old  times  just  thinking  about  that  film, 
4 — 4  Stan's  probably  the  missing  "link." 
5— 5  Think  or  Scratch!  ever  got  paid? 

Element  2: 

1— True     Indirectly,  anyway,  Henry  Femberg  K2SSQ  designed  the  little  alien's  space 

communicator. 

2 — False     As  of  yet.  no  ham  has  ever  operated  "spaceship  mobile-"  That  may  change 

later  this  year,  though,  when  Dr.  Owen  Garnott  W5LFL  is  scheduled  to  take  an  HT  aboard 

the  shuttle. 

3— False    Spark, 

4— True    Not  an  easy  quest  ton. 


5— True     A  name  given  to  him  by  Westlink's  Alan  Kaul. 

8— True    You  read  it  here  first. 

7— True    A  much-needed  and  underappreciated  organization. 

6— True      The  French  Atlantic  Affair/1  by  Ernest  Lehman  KGDXK 

9— True     I've  yet  to  work  him,  though, 

to—  False    Not  yet 

Element  3; 

Stub,  tolerance,  mike,  ether,  modulate,  key,  rock,  meter,  band.  slug. 

Element  4: 

1— DIODE,  2- POTENTIOMETER,  3— JOULE.  4-WAVEGUIDE.  5— YOKE,  6- DUPLEX, 

7—STU8, 8—  CARRIER,  9— FREQUENCY.  10-HAM, 

SCORING 

Element  T. 

Rve  points  tor  each  correct  answer. 

Element  2. 

Two  and  one-hat f  points  for  each  correct  answer. 

Element  3 

Two  and  one-half  point*  for  each  word  unscrambled. 

Element  4: 

Two  and  one-half  points  for  each  word  completed. 

Potpourri  literally  translates  to  "rotten  pot."  How  rotten  are  you? 

1  -20  points— Rancid 

21  -40  points— Green  around  the  gills 

41-60  points— Slightly  sour 

61*60  points— Fresh  as  a  daisy 

81  -100  points— Prime  condition 
Special  thanks  for  this  month's  column  go  to  Bill  Pasternak  WA6ITF  (of  TTs  "Looking 
West"  fame},  who  provided  many  of  the  trickier  questions. 


CORRECTIONS 


Builders  of  the  "Keyer  on  a  Shoestring" 
[73,  November,  1982,  page  104]  should 
note  that  the  Radio  Shack  276-2009  Iran- 
sistor  specified  for  Ql  Is  no  longer  avail- 
able. An  appropriate  substitute  is  Ihe  Ra- 
dio Shack  276-206 T  or  Motorola  MPSA42. 
When  using  these  translators*  Ihe  resistor 
connected  to  the  base  of  Ql  should  be 
changed  from  2.2k  lo  Ik, 

Jeff  DoTray  WBftBTH 
73  Staff 

Radio  Shack  recently  introduced  a  new 
style  of  10'UH  choke  which  affects  all  of 
the  coils  in  73*«  series  of  Fun-Gear  arti- 
cles. Those  articles  were  'The  Fun-M  liter 
—A  Goof -Proof  Bl  Project."  Feb.,  1901; 
The  Fun-Ceiver."  July.  1961;  'The  Fun 
Oscillator/'  Feb.,  1902;  'The  Fun-Amp,-' 
May,  1982;  and  "Fun-Equipment  Revisit- 
ed." Jan.T  1963. 

The  new  Radio  Shack  choke  can  be 
identified  by  a  smaller  body,  fewer  turns  |a 
total  of  22),  and  ihe  part  number  273-101 A 
These  new  chokes  will  operate  fine,  pro- 
vided the  correct  number  of  turns  are  re- 
moved Table  1  shows  the  number  of  (urns 
that  must  be  removed  from  the  futt  choke. 

Mark  Oman  WAIRBR 
FL  Collins  CO 


Fun-Mitt  er 

L1 

L4 

60m 

5  {8,4  uHj 

14  (2.4  uH} 

40m 

O(IOuH) 

17  (1.2  uH) 

20m 

13(2,8uH) 

18  (,6  uH) 

15m 

17(12uH) 

Fun-Amp 

19(.4uH) 

L2 

L3 

80m 

10(4.7  uHJ 

7  (6.2  uH) 

40m 

13(2.9  uH) 

10(4.3uH) 

20m 

16(1-0  uH) 

17(1.4  uH) 

15m 

20  (0.5  UH) 

Fun-Ceiver 

18(1.0  uH) 

L2tL3 

L4 

80m 

5[8.4uH)          Dand7(10>2uH) 

40m 

0(10,0uH) 

7  {6.2  uH) 

Fun-Oscillator 

LI 

80m 

0  and  7  (16,2  uH) 

40m 

7  (6.2  uH) 

Table  1.  Correct  dimensions  for  Fun-Ge&t 
coils. 


"A  Tuner  tor  Antenna  Fanatics/'  which 
appeared  in  the  November  t9&2,  issue, 
contained  an  incorrectly-drawn  schematic. 
The  switching  system  in  Fig.  1  on  page  42 
should  be  wired  as  shown  here,  The  only 
component  cnange  necessary  is  the  subsf  i- 


RF   /» 

SWH 

IN    ^ 

§)  dummy 
■o)  ant  i 


o)  ANT  Z 


Revised  Fig.  7,  "A  Tuner  tor  Antenna  Fanatics. 


tut  ion  of  a  6-pole  switch  for  the  5-  pole 
switch  suggested  in  the  article.  Thanks  to 
Jeff  Stelnkamp  KA5MYF  for  pointing  out 
the  error. 

Avery  L.  Jenkins 

result 


A  diagram  error  appeared  in  Fig,  3  (pane 
33)  and  Fig.  5  (page  36)  of  "What?  Another 
Audio  Filter  Project?'  in  the  November. 
1962.  issue.  Both  diagrams  snow  the  cath- 
ode of  diode  07  connected  to  a  100k  resis- 
tor and  pm  6  of  US,  However  the  cat  node  of 
07  should  be  connected  lo  the  junction  of 


OS  and  the  1-uF  capacitor.  The  100k  resistor 
should  go  directly  to  pin  6  of  U3, 

Avery  L  Jenkins  WB&JLG 

73  Staff 

The  addresses  of  Ameco  Equipment 
Company  and  Amidon  Associates  were  ac- 
cidentally reversed  in  "Beating  the  Untrace- 
able Buzz''  on  page  58  of  the  January.  1983. 
issue.  Amidon  Associates  is  located  at 
12033  Otsego  St,.  North  Hollywood  CA 
91607;  Amecos  offices  are  located  at  275 
Hiltside  Ave,,  Witiiston  Park  NY  11596, 

Avery  L  Jenkins  WBSJLQ 

73  Staff 


MM  HELP 


I  would  (ike  to  hear  from  anyone  who  has 
successfully  used  a  hidden  antenna 

Michael  H.  Landwefcr  KE7T 

PO  Box  4502 

Huachuca  City  AZ  85616 


Wanted,  the  schematic  for  an  Electro- 
data  model  AG-1  audio  generator. 

R.  H.  Klapheke 
4113  Sunflower  DrT 
Louisville  KY  40216 


!  am  looking  for  a  way  to  modify  a 
Motorola  HT  battery-pack  recharge*  so  that 
an  (com  HT  can  be  inserted  in  it. 

Don  Seilill  WBfilMA 

4729  Darnell  fid.  #17 

Huntington  WV  25705 

Can  anyone  supply  me  with  the  schemat- 
ic needed  to  interface  a  modulator  with  a 
Pet  4032?  i  also  need  CW  and  RTTY 
programs. 

Hanaro  Li  mange  11 1 

M llano  lr  09100 

Cagliari.  Italy 


I  am  searching  for  a  CRT  for  a  Tektronix 
422  oscilloscope,  or  any  information  on  re- 
pairing the  old  tube. 

Robert  L.  Rowtes  KCS6T 

701  NW  24th  SL 

Guymon  OK  73942 

I  would  like  to  locate  someone  m  the 
Marion  IL  area  wtio  could  help  me  ream  the 
code.  I  am  working  toward  my  Novice 
license, 

Ron  Banfketd 

RR  4,  Box  174,  Lake  Estates 

Marion  IL  52959 


73  Magazine  •  March,  1983     117 


RTTY  LOOP 


Marc  i.  Leavey>  M.D.  WA3AJR 
4006  Wtnlee  Road 
Randatistown  MD  21733 

Random  ruminations  at  the  end  of  win- 
tar.  'What  do  t  need  to  do  to  get  an  article 
published  descnbmg  my  new  LSI  circuit 
trial  ntii  only  multiplies  Q*  but  divides, 
Adds,  and  subtracts  it  as  well?"  Boy;  how 
many  limes  I  gat  that  one!  First  of  all,  look 

I  tcally  at  what  you  want  to  write  about .  Is 
it  interesting  to  others?  Bounce  the  idea  off 
a  few  close  friends:  H  they  are  friends,  they 
won't  (shouldn't)  pirate  your  idea,  II  It's  not 
technical,  ash  your  wife  (husband/mother/ 
father/significant  other)  for  an  opinion. 

If  all  is  si  I  ii  okay,  write  up  an  outline  for 
the  article,  Now  J  don't  necessarily  mean 
the  formal  (J-A  1  a,  etc.)  outline  lha|  you 
learned  back  in  the  fifth  grade,  but  ra  I  her  an 
informal  sketch  of  the  points  you  want  to 
cover  Try  to  organize  the  article  with,  as 
radical  as  It  sounds,  a  beginning,  a  middle, 
and  an  end. 

For  technical  articles,  the  first  segment 
normally  tniroduces  what  the  device  «sr  per 
haps  why  it  is  needed,  and  general  spec  if  i- 
cat  ions.  The  central  pari  of  the  art  tele  deals 
with  the  nuts  and  bolts  (design  and  con- 
struct ion)  phase  At  the  end,  alignment  and 
testing,  applications  and  potential  other 
uses  of  pathways  may  be  explored. 

Nontechnical  articles  follow  the  same 
tram  of  thought,  but  on  a  paralfef  track. 
Open  your  idea,  develop  it  and  close,  trying 
to  keep  some  sense  of  order  Diagrams, 
drawings,  or  photographs  might  occur  to 
you  as  being  appropriate  at  certain  places. 
Note  these  now  for  later  development  and 
Inclusion 

Now  its  time  to,  as  they  say,  flesh  it  out; 
write  the  words  that  make  the  whole  world 
read,  or  whatever.  If  you  have  not  written 
before  or  are  uneure  of  your  ability  to  set 
down  words  that  make  sense,  I  have  a  lip 
for  you.  Get  a  tape  recorder  and  say  whai 
you  want  to  write  Describe  the  gizmo,  In- 
vestigate the  concept,  or  expand  the  theme 


vocally,  (hen  listen  to  it  and  write  down 
what  you  said.  Alternatively,  type  it  into  a 
word  processor  (my  favorite  technique}  or 
write  It  down  in  longhand  on  a  yellow  pad 
(my  second  favorite  technique):  lust  fjet 
those  first  ideas  down  onto  paper  You  will 
need  it  in  this  rough  form  so  that  it  can  be 
polished  into  a  finished  gem. 

Once  you  get  the  first  drat  I  down,  read  it 
Yes,  look  for  misspelled  words  and  the  like, 
but  also  redd  if  (out  loud  is  a  good  idea). 
Does  it  make  sense?  Are  there  areas  which 
could  be  explained  better  or  places  where 
the  explanation  Is  so  long  winded  that  it 
chokes  the  meaning  to  death?  Clean  It  up, 
revise  It  (this  is  where  a  word  processor 
makes  life  easy]),  and  when  you  are  happy, 
go  back  to  the  friend  you  approached  be- 
fore and  see  what  he  or  she  thinks  Does 
your  opening  try  to  "grab1"  the  reader?  Is 
your  last  sentence  a  conclusion  or  close.  Or 
does  it  | u si  end  m  space? 

Finished?  Now  type  up  a  good  copy  t 
know  we  aren*i  ail  typists,  but  there  are 
some  standards  which  should  be  followed 
vour  submission  copy  should  be  typed,  not 
handwritten,  on  standard  B.5*  by  11  *  while 
bond  paper.  II  should  be  in  upper-  and  lower 
case,  be  double  spaced,  and  have  generous 
margins  on  all  four  skies,  It  should  nor  be 
uppercase-only  printer  output  (this  Is  a 
human  readable  article,  not  a  program}  on 
newsprint-weight  rott  paper  or  pasted  up 
sheets  from  a  narrow  thermal  printer.  It  you 
have  a  dot-matrix  printer  which  produces 
good  quality  upper-  and  lowercase  print. 
check  with  the  publisher  before  you  use  tt, 
most  editors  would  si  HI  prefer  typewriter- 
style?  characters  for  their  weary  eyes. 

Diagrams  should  be  neatly  drawn,  with 
bFack  ink  on  8,5"  by  1 1  *  paper.  They  don't 
have  to  be  super-artsy:  most  magazines  will 
have  them  redrawn  by  a  draftsman  If  your 
article  Is  published.  Just  make  sure  they 
are  clear  and  correct.  Photographs  should 
be  sharp  and  clear,  with  6 "  by  10"  black  and 
whites  preferred-  Utile  Instamatic^  or 
Pofarcrd™   snaps  Just   won'!   reproduce 


well.  Color  should  not  be  used  unless  it  Is 
essential  to  the  picture,  most  magazines 
cannot  or  will  not  print  color  photos, 
anyway. 

Now  that  you've  worked  on  this  tabor  of 
love  to  a  state  of  perfection,  where  do  you 
send  it?  Here  are  some  items  to  help  you 
make  up  your  mind.  For  amateur  radio  arti- 
cles, the  ARRL's  foumai  QST.  pays  you 
nothing  for  your  contnbuiirm,  allowing  you 
to  bask  In  the  glory  given  to  those  few 
authors  whose  work  is  published  each 
month  On  the  other  hand.  73  pays  its 
authors  upon  acceptance  of  the  article, 
with  the  average  being  perhaps  St 00  or 
more.  I  need  not  go  into  the  number  of  ar- 
iicles  published  here  every  month. 

Forcomputer-related  articles,  the  choice 
Is  more  difficult.  With  the  great  number  of 
specially  and  general -Interest  magazines 
being  published,  you  may  well  choose  to 
direct  youf  work  to  a  specific  audience. 
Payment  practices  vary  widely,  though, 
from  reasonable  amounts  of  cash  to  ex- 
tending your  subscription  tor  a  couple  of 
months  to  a  letter  ol  thanks  To  me  best  of 
my  knowledge,  unlike  73,  those  computer 
magazines  that  pay  for  articles  pay  on  puf> 
heat  ton.  not  when  they  accept  your  article. 
Therefore,  they  can,  and  do,  hold  your  arti- 
cle for  many  months  or  years  on  the  prom- 
ise of  payment  Check  it  out  before  you  sub- 
mit your  masterpiece. 

When  you  have  decided  where  to  send 
your  article,  wrap  it  in  a  st u rdy  envelope ,  en- 
close a  cover  letter  introducing  both  you 
and  your  work,  and  mail  it  off  first  class  to 
the  magazine,  you  should  enclose  sutfi 
cient  first  class  postage  tor  the  articles  re- 
turn if  it  is  (sob)  rejected:  otherwise  it  might 
find  its  way  into  the  editor's  circular  file 
Then  sit  back  and  wait  a  couple  of  weeks 
and.  who  knows,  your  article  might  read  the 
next  issue  of  73* 

Membrane  keyboards—  tehf  I  mentioned 
here  a  few  months  back  that  I  purchased  an 
Atari  400  computer  for  both  the  kids  and 
some  looks  into  the  more  "popular"'  (as  op- 
posed to  my  6600)  side  ot  computers.  After 
poking  around  a  bit,  I  nave  reached  my  First 
Conclusion  of  Home  Computers;  Mem* 
branes  may  be  good  for  e  lot  of  things,  but 
keyboards  ain't  one  of  them.  I  shall  eiaoo 
rate.  Many  of  the  new  breed"  computers 
sport  flat  membrane  keyboards  ralher  than 


the  more  traditional  typewriter  style  keys. 
These  flat  panels  are  kidproof  and  less  ex- 
pensive to  produce;  they  are  also  practical- 
ly impossible  to  type  on.  Not  much  better 
are  the  little  calculator-style  button  keys 
found  on  another  raft  of  personal  com- 
puters. Others'  widespread  frustration  with 
this  trend  is  evidenced  by  magazine  articles 
and  independent  manufacturers'  produc- 
tion of  full-sized  keyboards  for  the  A  tan 
400,  Sinclair  2X^1,  Pet,  and  others.  But  if 
you  add  a  5100  keyboard  to  an  Atari  400.  do 
you  know  what  you  get?  An  A  tan  400  with 
an  external  keyboard.  It  reminds  me  ot  the 
time  in  high  school  when  I  tried  to  put  ex- 
pensive speakers  on  a  cheap  ni  fi  compact. 
Couldn't  understand  why  it  sounded  only 
marginally  belter  For  the  ham  contemplat- 
ing using  a  computer  on  RTTY  or  lo  write 
with,  anything  short  of  a  standard  (also 
called  full-sized)  keyboard  is  asking  for 
trouble.  No,  membrane  pads  are  line  for 
DTMF  entry  buttons,  conlrol  switches  on 
microwave  ovens,  or  other  occasion ai  use 
terminals.  But  as  keyboards  designed  for 
data  entry?  Feh! 

Around  the  world  with  RTTY  Loop  brings 
a  note  here  from  Steve  PeplBr  VE3KHU  in 
Ottawa,  Ontario.  Steve  is  using  a  Mite  tele 
printer  tor  computer  output  and  is  in  need 
of  a  part,  Steve,  the  sources  t  had  for  Mite 
parts  dried  up  several  years  ago,  and  I  have 
had  no  new  leads  since.  II  anyone  knows  of 
a  source,  drop  me  a  line  and  1  will  let  Steve 
and  other  Mite  owners  know  about  it. 

Hans  Granberg  SM2DHG.  a  RTTYJeomput- 
er  buff  from  Sweden,  relates  his  interest  in 
the  6$QG  and  its  use  on  RTTY.  I  em  sending 
Hans  copies  of  Old  issues  o*  RTTY  Loop 
which  may  be  of  help  in  his  endeavors. 

This  and  many  other  letters  raise  another 
question  for  you  all  out  there.  Would  you 
tike  to  see  a  compilation  of  old  RTTY  Loops 
in  book  form?  If  so,  are  there  any  sections 
you  would  specifically  like  to  see  expanded 
or  condensed?  Please  drop  me  a  Line  (a 
postcard  or  QSL  would  be  fine}  with  some 
sense  of  what  you,  the  readers  of  this  col- 
umn, would  like.  I  have  been  trying  to  work 
on  such  a  tome,  but  I  Keep  getting  bogged 
down  In  the  material  Let  me  know  what  you 
would  like  to  see. 

Next  months  a  tip  of  the  hai  to  Al  Jolson. 
Don1!  follow?  Youll  Just  have  to  wait  for 
next  month's  RTTY  Loop! 


ox 


Chod  Harris  VP2ML 

Box  4387 

Santa  Rosa  CA  95402 

AMATEUR  RADIO 
IN  SOUTHERN  AFRICA 

What's  the  only  country  in  the  world 
which  is  completely  surrounded  by  one 
other  country  and  has  no  land  below  1500 
meters  nign?  If  you're  up  on  your  geograpn- 
ic  trivia,  you  might  be  able  to  Identify  Ihls 
mystery  country  as  Lesotho,  In  soul  hern 
Africa 

Not  many  people  know  where  Lesotho  Is; 
lewer  still  know  much  about  the  liny 
"mountain  kingdom"  Even  the  oflkni 
Lesotho  tourist  brochures  seem  to  be  talk- 
Ing  about  a  different  place.  These  bro- 
chures are  Filled  with  photographs  of  the 
country's  railroad  and  hotels;  they  mention 
the  local  TV  station,  the  happy  Basothona* 
lives  and  the  rain-tree  climate. 
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What  the  tounsf  brochures  do  nof  men- 
i  is  that  Lesotho  is  one  of  the  20  least 
developed  nations  m  the  world.  It  is  totally 
surrounded  by  South  Africa  on  whteh  it  de- 
pends for  elecinc  ity.  employment  ot  the 
Besot  ho  peopie.  money  from  gambling  ai 
the  Holiday  Inn  in  Maseru,  and  food.  That 
highly  touted  national  railroad  is  less  than 
a  mile  long,  and  half  the  hotels  in  the  bro- 
chures don't  really  exist  It  rains  so  seldom 
in  Lesotho  that  the  country  must  import 
almost  all  ol  Its  foodstuffs.  In  fact,  the  moi 
to  ot  the  tiny  kingdom  is  'Peace,  Rain.  Pros- 
perity," And  just  because  it  has  Utile  rain 
doesn't  mean  the  climate  is  perfect:  Le- 
sotho boasts  the  highest  Incidence  o  I  light- 
ning. In  the  world,  and  frequent  high  winds 
sweep  dust  storms  across  the  treeless 
country.  And  that  prized  television  broad- 
cast with  a  power  of  only  400  mWI  Can  you 
imagine  how  easy  it  must  be  to  cause 
television  interference? 

What  the  kingdom  does  have  includes 


one  ot  the  longest  reigning  monarch  s  in  the 
world,  King  Moshoeshoe  It  II  has  majestic 
mountains,  lots  of  them.  The  country  is  all 
mountains,  even  the  "lowlands"  are  more 
than  a  mile  high.  And  it  has  foreign  aid  As  a 
"non-aligned"  nation.  Lesotho  enjoys  fre- 
quent donations  from  other  countries,  in- 
cluding the  US,  France,  Germany,  and  En- 
gland. Lesotho  recently  received  a  grant  of 
nearly  40  million  dollars  to  fix  up  the 
nation's  telephone  system  Trier e  are  only 
4  000  phones  in  all  of  Lesotho;  mat  s  1 0.000 
dollars  per  phone! 

With  the  highest  incidence  ol  lightnmg  in 
the  world,  no  trees  to  hang  antennas  from, 
a  milliwatt  TV  station,  and  traguenl  high 
wtnds,  you  wouldn't  think  Lesotho  would 
be  an  amateur-radio  paradise,  would  you? 
But  Rich  Kingston  7PSBX  (see  photof  con- 
sistently receives  signal  reporls  2  S-unlts 
louder  lhan  he  gives  out 

Aboul  hall  way  along  his  round-the-world 
tour,  Rich  spent  a  few  days  in  northern 
California  with  your  DX  editor.  Rich  offered 
lo  share  his  experiences  as  an  amateur  in 
southern  Africa  wllh  73  readers. 

Rich  finds  amateur  radio  in  Lesotho  very 
successful.  Using  only  a  mobile  whip.  Rich 
and  fellow  Lesotho  amateur  Ed  7PBCG 
have  worked  stations  around  the  world 
(rom  a  four-wheef-dnwe  truck.  And  ftich 


finds  no  problems  with  hts  modest  antenna 
farm  of  dipoles,  "The  other  day  I  got  on  40 
SSB  and  worked  VSG.  VK.  and  a  bunch  of 
J  As.  Ttiey  couldn'i  believe  I  was  barefoot  m- 
lo  a  dipole.  Rich  said  Rich  claims  the 
good  s+gnal  reports  he  receives  are  due  to 
mge  propagation  m  Lesotho,  but  I  thmk 
the  7P&  cailsign  is  worth  at  least  2  S-umts 

While  Lesotho  is  not  exactly  rare  on  the 
amateur  bands,  there  are  many  DXers  still 
tooking  for  their  first  7P8  contact  Perhaps 
this  information  will  help 

Among  the  more  active  Lesotho  ama- 
teurs are  7P8s  BX>  CQ,  CL,  CM,  and  CR.  Ed 
7P8CG  is  Vice  Consul  at  I  he  American  Em- 
bassy in  Maseru,  the  capital  ot  Lesotho.  Ed 
hopes  to  work  DXCC  on  CW  while  In  Le- 
sotho and  also  can  be  caught  working  mo- 
bile. Martin  7P8CM  uses  a  40  meter  dipole 
on  40  and  15  meters  A  new  Lesotho 
amateur.  7P8CR,  halls  Irom  Italy  and  often 
can  be  heard  on  phone  speaking  Mai  Ian  and 
Spanish.  Rich  hlmsell  puis  tils  TR-44C  and 
Swan  radios  on  the  air  from  his  home  sta- 
tion (7RBBX)  and  mobile  |7P8CG)  Rich 
hopes  lo  supplement  his  existing  dipole 
antennas  with  some  new  aerials  soon.  In- 
cluding a  15-meter  beam. 

Rich  suggests  the  best  lime  lo  look  lor 
7P8 stations  is  earty  evening,  Lesotho  lime 
1730  UTC  is  7.30  pm,  local  lime.  Beginning 


fitch  Kingston  7P8BX,  president  of  the  Lesotho  Amateur  Radio  Society  (right},  discusses 
schedules  with  Paul  Hansen  At6Hr  president  of  the  Redwood  Empire  DK  Association. 


about  1700  UTC,  10  meters  is  often  open  to 
(he  Stales.  You  can  listen  for  ZS  stations  or 
the  ZS  10-meter  beacon  to  check  propaga- 
tion to  Lesotho.  10  meters  tends  to  fade 
away  completely  during  the  stateside  sum- 
mer, Rich  explains,  so  try  lower-frequency 
bands  between  June  and  August.  15 meters 
often  opens  to  the  States  about  an  hour 
teter,  around  1800  UTC. 

Rich  says  2  IRCs  or  a  green  stamp  will 
provide  return  airmail  postage  for  your 
7P3  QSL  card.  Rich's  own  QSL  card  (see 
photo)  features  a  map  of  the  continent, 
with  Lesotho  marked,  and  a  colorful  one- 
cent  stamp.  Lesotho,  like  many  smaJI 
countries,  produces  beautiful  postage 
stamps;  they  add  a  nice  touch  to  Rich's 
custom  card.  Rich  has  included  on  his 
QSL  the  logos  from  two  international 
organizations  to  which  he  belongs:  the 
Radio  Society  of  Great  Britain  and  Mensa, 
the  high- 1 0  society. 

Rich  is  also  president  of  the:  newly 
formed  Lesotho  Amateur  Radio  Society 
(LARS),  LARS  recent ly  held  its  first  meetmg 
at  the  home  of  the  German  ambassador  lo 
Lesotho,  7P8CI.  Of  the  approximately  18 
amateurs  in  Lesotho,  12  joined  LARS.  Only 
about  6  of  these  amateurs  are  active  on  HF, 
however. 

At  the  first  meeting1  Rich  presented  the 
International  Amateur  Radio  Urn  on  (JARU) 
films  on  amateur  radio.  Several  Basotho 
{lifelong  residents  of  the  tiny  mountain 
kingdom  of  Lesotho?  attended  the  first 
meeting,  but  none  has  an  amateur  radio 
license  to  date. 

Rich  has  helped  bring  some  formal  struc- 
ture to  amateur  radio  in  Lesotho  and  has 
patterned  the  license  examinatrons  after 
the  British  model.  The  theory  portion  of  the 
amateur  examination  is  taken  directly  from 
the  British  test.  The  code  requirement  of  12: 
wpm  is  also  simitar  to  the  British  system. 
Unlike  the  US  test.  Lesotho  amateurs  must 
copy  the  12- wpm  code  without  error'  No 
multiple  choice  to  make  it  easier! 

The  Lesotho  Amateur  Radio  Society  has 
exciting  pians  for  encouraging  amateur 
radio  activity  within  the  country  and  with 
hams  in  other  countries.  A  ctub  station, 
7P8RS,  is  under  construction  and  looking 
lor  donated  or  loaned  gear.  LARS  plans  a 
Fleld-Daytype  operation,  perhaps  in  con- 
nection with  the  king's  birthday.  And  an 
award  for  working  7P8  amateurs- is  in  the 
works.  About  the  latter,  Rich  says,  "It  won't 
be  an  easy  award.  Perhaps  work  7PSRS  and 
7PE  stations  on  4  bands.  You'll  have  to  try 
hard  to  earn  this  one.,; 

One  of  the  duties  ol  a  young  nationaf 
amateur  radio  society  such  as  LARS  ts  to 


set  up  an  incoming  QSL  bureau  for  its 
members.  The  Lesotho  Amateur  Radio 
Society  has  started  such  a  QSL  bureau  for 
local  ?PB  amateurs.  You  can  send  your 
cards  direct,  to  individual  QSL  managers, 
or  to  the  bureau  at  Box  949h  Maseru, 
Lesotho,  Africa. 

Any  cards  for  7P8  amateurs  sent  to  the 
Lesotho  Amateur  Radio  Society  will  arrive 
at  LARS's  PO  box.  The  secretary  or  QSL 
manager  of  LARS  wilf  sort  the  incoming 
cards  by  callsign  and  hand  them  to  ap- 
propriate LARS  members  at  the  next  club 
meeting. 

The  incoming  QSL  bureau  in  the  Stales 
works  in  much  the  same  wayr  but  on  a 
much  larger  scale,  Let's  follow  a  card  back 
from  Rich  7P8BX  to  a  stateside  ham,  KK6X, 

At  a  club  meeting,  the  members  of  LARS 
bundle  up  their  stateside  QSL  cards 
without  SASEs  and  mail  them  to  the  USA's 
official  IARU  incoming  QSL  bureau  at 
ARRL  headquarters.  The  cards  are  then 
sorted  by  call  areas  and  mailed  to  the  QSL 
bureaus  in  each  amateur  radio  call  district. 
The  card  we  are  following  is  sent  to  the 
sixth  district  QSL  bureau  in  Sun  Valley, 
California. 

Here,,  local  volunteer  amateurs  enter  the 
picture,  donating  hundreds  of  hours  of  time 
to  sort  the  many  thousands  of  QSLs  by  the 
first  letter  of  the  suffix  KY6A.  K6ANP. 
KB6AG.  and  WB6ANT  wouid  all  go  lo  the 
"A11  letter  sorter.  At  the  next  radio  club 
meeting,  the  individual  letter  sorters  pick 
up  thetr  shopping  bags  lull  of  QSLs.  Our 
card  is  sent  to  the  'X'  sorter  in  northern 
California. 

Every  month,  the  individual  letter  sorter 
gets  10-100  lbs.  of  QSLs  to  sort  by  in- 
dividual caiisign.  The  NX"  sorter  gets  a 
break  because  there  are  no  three  letter  suf- 
fixes beginning  with  X,  as  these  callsigns 
are  reserved  for  experimental  licenses. 
With  only  one-  and  two-tetter  suffixes,  the 
"X"  sorter  gets  only  a  fifth  of  the  cards  the 
sorters  of  other  letters  receive. 

At  the  same  time  as  he  gets  our  card,  the 
,LX"  sorter  gets  any  return  envelopes  for 
stations  With  X  as  the  first  letter  of  their  suf- 
fix. He  puts  these  into  caiisign  order  and 
adds  them  to  the  file  of  envelopes  on  hand. 
After  he  sorts  the  incoming  QSLs,  he  puts 
each  amateur's  QSLs  into  the  SASE  provid- 
ed by  that  ham.  If  there  are  enough  cards  in 
the  envelope,  our  sorter  will  seal  and  mail 
the  envelope,  and  a  few  days  later  a  happy 
KK6X  will  pull  his  7P8BX  card  out  of  the 
envelope  from  the  bureau. 

There  are  many  potential  pitfalls  for  the 
QSL  card  along  this  extended  journey  from 
Lesotho  to  a  mailbox  in  California,  any  of 


Jay  W6GQ  (left}  a  no1  Jen  K&HHO  O'Bri&n  are  in  charge  of  the  program  at  the  international  DX 
Convention  at  the  Holiday  tnnt  Visatia.  California,  April  22-24,  1983, 


which  can  delay  delivery.  The  card  might  sit 
around  for  a  while  before  being  shipped  to 
the  sixth  district  bureau.  It  might  just  miss 
a  sorting  session  there  and  not  be  sent  off 
to  the  letler  sorter  for  another  month.  That 
letter  sorter  might  be  forced  to  skip  a  month 
for  various  reasons.  So  the  card  could  easi- 
ly take  six  months  to  gel  across  the  coun- 
try. If  you  thinkthat's  slow,  thrnk  about  how 
much  you  are  paying  for  this  service, 

The  cards  move  through  the  QSL 
bureaus  entirely  by  volunteer  hands.  The 
sixth  district  QSL  bureau  handled  more 
than  600,000  cards  last  year!  That's  almost 
2,000  a  day.  365  days  a  yearE  The  QSL 
bureau  volunteers  contribute  thousands  of 


hours  of  rather  tedious  work  to  make  a  lot 
of  DXers  happy.  And  you'N  never  guess 
their  biggest  problem:  unclaimed  QSLs! 

Thousands  of  cards  pile  up  each  year  for 
amateurs  who  do  not  have  an  envelope  on 
tile  at  the  correct  QSL  bureau.  Sometimes 
there  are  thousands  tor  a  bjg  contest  sta- 
tion; sometimes  only  one  or  two  for  a  ham 
who  "doesn't  work  DX"  One  Technician 
who  was  helping  sort  cards  came  across 
three  for  himself  I  One  was  a  caHsign  error. 
but  two  were  from  South  American  stations 
worked  on  6  meters,  years  before. 

What  can  you  do  to  speed  the  process 
and  get  your  QSLs  back  as  fast  as  you  can? 
I  suggest  three  things.  1)  get  \he  proper 
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Rich  Kingston's  QSL  card  features  logos,  a  map  of  Africa,  and  a  postage  stamp  for  color. 
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envelopes  or  money  lo  the  bureau.  2)  be  pa- 
tient, and  3)  be  patient 

You  will  seldom  get  your  QSLs  If  you 
don'1  have  an  envelope  or  postage  credits 
on  file  at  your  district  QSL  bureau,  Your 
bureau  is  based  on  the  number  In  your 
callsign.  not  where  you  live.  WB2CHO& 
keeps  postage  credits  on  file  at  the  2nd 
district  bureau 

Most  district  bureaus  sell  postage 
credits,  a  route  often  preferred  by  both 
bureau  and  DXer.  You  can  lind  out  the 
details  of  your  own  bureau's  envelope 
credit  system  by  sending  an  SASE  to  the 
bureau  address,  listed  in  the  front  pages  of 
(tie  GailbOQk  or  rn  QST  Generally,  you  send 
some  money  and  your  address,  and  they'll 
deduct  postage  as  needed  to  mail  your 
cards.  When  you  run  tow,  they'll  note  tl  on 
your  return  envelope. 

Many  bureaus  prefer  ihis  method  lo 
receiving  prepared  envelopes,  as  they  can 
buy  standard  envelopes  In  quantity,  simpli- 
fying storage  and  reducing  costs.  Also, 
postage  credits  aren't  out  dated  by  a 
postage  rate  increase,  and  the  QSL  bureau 
finds  if  easier  to  keep  the  addresses  and 
calisigns  up  to  date  with  postage  credits 

if  you  choose  the  envelope  route,  be  sure 
to  follow  the  bureau's  suggestions  for 
preparation  ot  your  return  envelope   Get 


some  5"  x  7Yz"  envelopes  and  print  your 
callsign  neatly  in  the  upper  left  corner.  Put 
a  single  S0.2Q  stamp  in  the  upper  right  cor 
ner  and  print  your  name  and  address  neatly 
In  the  center  of  the  envelope.  Send  a  few 
envelopes  prepared  this  way  to  your  correct 
bureau,  and  wait. 

Don't  hold  your  breath.  Cards  can  take 
many  months  or  a  year  just  to  work  their 
way  through  the  bureau  system  to  you.  And 
this  doesn't  include  the  time  It  took  your 
card  to  get  to  the  DX  amateur  or  the  time  it 
look  the  DX  station  to  get  around  to 
answering  your  card- 
In  the  case  of  the  Russian  stations, 
through  Box  88.  Moscow,  a  delay  of  several 
years  is  commonplace.  It  is  not  unusual  to 
find  Russian  QSLs  for  contacts  made  3-7 
years  ago  in  the  bureau. 

After  you  work  a  station  who  promises  to 
QSL  "via  the  bureau;'  you  might  wait  sr* 
months  or  a  year  tor  the  card.  While  a  new 
DXer  eagerly  awaits  his  first  bureau  ship- 
ment, he  can  reflect  on  why  most  Honor 
Roll  OXers  are  old:  It  takes  years  to  finally 
oei  some  cards.  Longevity  is  one  of  the 
most  important  DX  skills. 

What  if  you  have  sent  off  envelopes  or 
money  to  the  bureau,  worked  a  bunch  ot 
DXT  waited  a  very  long  time,  and  stilt  have 


nothing?  Don't  be  alrald  to  drop  a  note  to 
the  bureau  asking  II  you  have  any  cards  or 
asking  them  to  mall  any  cards  for  you,  no 
matter  how  few.  Be  sure  to  Include  an  SASE 
for  any  reply,  and  be  prepared  to  wait  a  few 
months  while  your  envelope  works  Its  way 
through  the  system.  And  be  nice;  Ihese  are 
volunteers  handling  your  cards,  remember, 
and  screaming  thai  you  have  worked  hun- 
dreds of  DX  stations  and  must  have  cards 
waiting  won't  help. 

Ask  politely  if  you  have  any  cards 
waiting,  and  H  so,  would  the  sorter  please 
mall  them?  On  rare  occasions,  the  sorter  or 
bureau  has  a  temporary  problem,  and  your 
query  might  point  it  out  But  more  likely,  the 
reason  you  haven't  gotten  anything!  back 
Irom  the  bureau  is  lhat  the  bureau  has  not 
received  any  cards  ior  you! 

Sorting  the  cards,  putting  them  into  the 
correct  envelope,  and  mailing  them  takes 
even  the  "X"  letter  sorter  a  full  day  every 
month  Improper  postage  on  envelopes 
costs  the  sorter  about  $4.00  ot  his  own 
money  every  month.  Why  does  someone 
contribute  so  much  time  and  effort  to  IMS 
nearly  thankless  task?  Welt,  one  mason  is 
that  the  letter  sorter  gets  lirst  peek  at  the  in- 
coming cards  and  gets  lo  pull  his  own  out 
♦Thai'*  why  I  volunteered  to  sort  the  X 
cai  ?ur  sorter  says.  "I  get  mine  firs' 


But  this  is  not  the  only  motivation  of 
these  hard-working  volunteers.  Some 
amateurs  in  the  Washington  DC  area  sort 
cards  from  a  different  call  district.  They'll 
never  see  one  of  their  own  cards  first 
These  amateurs  are  more  motivated  by  the 
thrill  they  help  provide  The  thrill  when  the 
ham  eagerly  rips  open  the  envelope  from 
the  bureau  to  see  what  treasures  might  lie 
inside. 

Receiving  an  envelope  from  your  OSL 
bureau  is  tike  receiving  an  Invitation  to  a 
treasure  hunt.  For  the  active  DXer,  each 
envelope  from  the  bureau  wilt  contain  at 
least  one  prize,  and  sometimes  a  whole 
handful  ot  new  ones  arrives  at  once.  Inside 
that  little  envelope  could  be  those  long- 
awaited  Asiatic  Russians,  or  that  South 
American  who  swore  he  would  QSL  via  I  he 
bureau.  Or  it  might  be  returns  of  one's  own 
OSLs  marked  calisrcn  unknown,"  or  SWL 
cards  from  countries  most  OXers  would 
love  to  work. 

So  some  volunteers  work  in  the  QSL 
bureaus  because  they  know  just  how  eager 
you  are  for  your  cards  and  just  how  happy 
you  are  going  to  be  when  you  open  that 
envelope.  So  think  of  the  hard-working 
volunteers  at  the  OSL  bureau  the  next  lime 
you  watt  for  your  TP6  OSL  "via  burn 


NEW  PRODUCTS 


CIRCULAR  SATELLITE 
TECHNOLOGY  FROM  KLM 

The  new  KLM  14  3-1 5*0-1 4C  circularly-po- 
larized anienna  not  only  provides  o pi imiim 
reception  of  OSCAR  satellite  signals,  but 
also  can  dramatically  Improve  2  meter  ter- 
restrial communication.  Linearly  polarized 
signals  (any  mode,  fixed  or  mobile)  are  fre- 
quently affected  by  buildings,  mountains, 
and  movement  and,  as  a  result,  circular 
wavef ronts  develop-  Reception  with  the 
14C  reduces  flutter  fading  and  mu  hi  path 
distortion  and  often  improves  S/N  ratios, 
Benefits  of  circular  polarity  on  transmit  are 
similar,  regardless  of  the  polarization  of  the 
receiving  antenna. 

Since  circularity  may  have  a  right  hand 
or  left-hand  "twist,"  the  MC  antenna  kit  in 
eludes  a  feedpc  In  (mounted  switcher  keyed 
by  +9  to  + 15  V  dc  nghf  from  the  shack.  Far 
single  feed  line  convenience,  a  special 


matching  harness  is  included.  If  desired,  the 
14C  Dan  also  function  as  two  separately  ted 
antennae,  one  vertical  and  one  horizontal 
Each  set  of  feedpoints  is  equipped  with  a 
a-kVY  balun  ready  for  direct  coax  feed. 

The  143-1 5CM4C  is  built  to  provide  years  of 
reliable  service.  All  aluminum  is  6061 T6  and 
6Q63-T832  alloys.  All  hardware  is  stain  lees 
steel  except  the  U -bo Its.  The  matching  har- 
ness and  balun  coax  features  weather-Imper- 
vious Teflon^  insulation  and  silver 
plated  conductors. 

With  seven  elements  !n  each  plane,  the 
14C  produces  it<IB~de  gain  at  better  than 
1,5:1  vswr  Circularity  is  maintained  within  3 
dB.  Virtually  unbreakable  3/16"  rod  parasite 
elements,  anchored  through  the  1  ft"  boom, 
help  reduce  weight  to  7%  pounds,  wlndload 
to  1 2  square  feet-  For  more  information,  con^ 
tact  KLM  Electronics,  tnc.t  PO  00*  $W. 
Morgan  Hiil  CA  95037;  (408)-779-?363. 


TEST  ADAPTER 

The  new  NLS  Touch  Test  20  test  adapter 
for  axial  and  wire-lead  electronic  com- 
pone n is  has  found  a  home  with  test  engi- 
neer* in  test  labs  across  the  United  States. 
Its  popularity  has  caused  Non-Linear 
Systems,  Inc.,  to  add  this  lasl  test  product 
to  its  accessory  line  oi1  digital  panel  meter 
a-f^d  digital  test  equipment  line 

Measuring  1/2"  by  2"  by  5/8".  the  adapter 
has  two  slots  on  the  side  opposite  the  ba- 
nana plus  terminals,  into  which  the  Feeds  of 
Individual  components  may  be  inserted  for 
component  testing,  The  adapter  eliminates 
the  tedious  task  of  applying  prods  andj'o* 
using  test  lead  clips  to  make  contact  with 
the  terminals  of  small  components.  Once 
the  component  leads  are  Inserted,  the 
testing  becomes  a  hands- free  operation, 
allowing  for  easier  adjustment  and  control 
of  the  testing  instrument.  This  method  also 
eliminates  the  ambiguity  introduced  by 
lead  or  cable  reel  stance.  With  banana-plug 
terminals  3M"  on  center,  the  adapter  can  be 
used  with  any  measuring  instrument  utiliz- 
ing standard  banana-plug  receptacles  with 
like  separation. 

This  product  is  now  available  nationwide 
from  local  electronics  distributors  handling 
the  NLS  digital  panel  meter  and  digital 
equipments  tine  of  products, 

For  additional  information,  write  Non- 
Linear  Sytiems,  Inc.,  PQ  Box  A/.  Dei  Mar  CA 
920  f  4,  Header  Service  number  433. 


New  KLM  14&15Q-14C  ctrcutanypotarizetf  anienna, 
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Noft'Ltnear  Systems  test  adapter. 


NEW  HAMTRONICS*  CATALOG 

Hamtmnics,  Inc..  announces  publication 
of  their  new  1983  catalog  crammed  lull  ot 
goodies  for  the  VHF/UHROSCAR  enthusi 
ast  and  two-way  shops.  The  36-page  two- 
color  catalog  features  many  new  products, 
including  FM  repeaters,  new  VHF  and  UHF 
FM  receivers,  helical  resonator  preamps 
and  filters,  low-noise  receiver  preamps,  and 
a  UHF  receiver  to  listen  to  the  space  shut 
tie.  Also  included  are  ihe  popular  FM  trans 
mittens  and  power  amplifiers,  VHF  and  UHF 
receiving  and  transmitting  converters. 
VHF  transceivers,  and  olher  products 
Hamtronics  has  long  been  noted  for 

For  your  tree  copy  of  this  attractive  new 
catalog  (for  overseas  mailing,  please  send 
£2,00  or  4  IRCs},  call  (716)  392  9430  or  write 
to  Hamtronics,  Inc.,  6$F  Moul  Bdt  Httton 
NY  14468.  Reader  Service  number  476, 

THE  NEW  MFJ-1440 
VIDEO  CONTROL  CENTER 

The  new  MFJ  1440  video  control  center 
combines  enhancer,  stabilizer,  fader, 
switcher,  distribution  amplifier,  and  rf  mod- 
ulator to  make  professional-quality  dubs 
and  to  give  improved  viewing  quality  of 
videotapes.  You  can  make  copies  as  good 
as  the  original,  stop  copyguard,  improve 
sharpness,  separate  scenes,  select  from  4 
inputs,  and  make  4  copies  simultaneously 
An  rf  modulator  lets  you  monitor  what  you 
are  taping  or  playing  back  on  your  TV  set. 

An  Enhance  control  dramatically  Im- 
proves picture  clarity,  detail  sharpness, 
and  increases  contrast.  You  can  actually 
see  individual  strands  of  hair  and  blades  of 
grass, 

An  exclusive  Logarithmic  mode  en- 
hances light  areas  only  tor  improving  dark 
scenes. 

A  Noise  Cancel  control  reduces  picture 
noise  exaggerated  by  enhancement. 

Enhance  before  recording  to  cancel  VCR 
and  tape  loss  Enhance  during  viewing  to 
bring  out  detail  and  sharpness  and  to  im- 
prove viewing  of  older  tapes. 

Enhancement  can  make  viewing  quality 
ol  6-hour  mode  recordings  comparable  to 
2-hour  mode. 

A  bypass  switch  compares  the  enhanced 
with  the  unenhanced  picture. 

A  Stabilize*  control  removes  copyguard 
and  slops  picture  roll  and  fitter  Play  copy- 


guarded  tapes  on  any  TV  set  Duplicate  any 
prerecorded  tapes  Mas  stabilizer  bypass 
switch. 

The  new  Fader  Design  separates  scenes, 
dubs  out  commercials,  and  cleans  up  edits 
ana  glitches  for  professional  results,  It  has 
automatic  and  manual  modes,  simultane- 
ous video  and  audio  fade,  continuously  ad- 
justable fade-out  times,  and  audio  dub  jack 
tor  bypassing  audio  fade,  the  picture  is  in 
sync  during  fade. 

The  VldeoVAudio  switcher  adds  conve- 
nience and  eliminates  messy  cables.  Se- 
tect  from  4  sources.  {Connect  VCRs,  video 
disk,  computers,  games,  video  camera, 
etc.) 

The  Distribution  Amplifier  gives  4  video 
and  4  audio  outputs  for  multiple  recordings 
or  monitoring. 

The  FCC-approved  rl  modulator  converts 
video  and  audio  signals  to  channel  3  or  4  for 
monitoring  on  your  TV  set. 

The  cabinet  is  eogsheli  white  with  walnut 
grain  sides  and  measures  12x2x6  inches. 
The  MFj-1440  operates  on  110  V  ac  or  12  V 
dc  for  portable  use. 

MFJ  provides  a  30-day  money-back  trial 
period.  If  you  are  not  satisfied,  you  may 
return  It  for  a  full  refund  {less  shipping). 
MFJ  also  provides  a  one-year  unconditional 
guarantee. 

For  further  information,  contact  MFJ  En- 
lerpnses.  inc.,  921 A  Louisviife  Ft&adr  Stark- 
vtffe  MS  39759.  Reader  Service  number  480, 

DTMF  RECEIVER  KITS 
FROM  TELTONE 

Tel  tone  announces  the  addition  of  two 
new  DTMF  receiver  kits.  These  receivers 
will  allow  you  to  turn  your  telephone  into  a 
control  device. 

The  TRK-927  contains  the  Tel  tone  M-927 
DTMF  receiver  and  rotary  dial  pulse 
counter,  a  3,58~MKz  crystal,  and  a  40-pin 
DIP  socket,  The  TRK-947  contains  the 
M  947  DTMF  receiver ,  a  3.58  crystal,  and  a 
22pm  OtP  socket.  These  units  are  pack- 
aged to  simplify  breadboard i ng  by  engi- 
neers, scientists,  and  hobbyists  alike.  Typi- 
cal applications  of  these  receivers  include 
computer  data  entry,  equipment  monitor- 
ing and  remote  control  and  central  office- 
quality  DTMF-lo- rotary  conversion.  Both 
kits  are  currently  available. 

For  additional  information,  contact  Tet- 
tone  Corp^  PO  Box  65Z  108Q1  i20th  Ave- 
nue Northeast.  Ktrkiand  WA  9SQ33:  (206h 
827-9626.  Reader  Service  number  476. 


R-2000  COMMUNICATIONS 
RECEIVER 

Trio-Kenwood  has  just  announced  the 
new  R-2000,  a  highly  sophisticated,  all- 
mode  communication  receiver  that  covets 
150  kHz-30  MHz  in  30  bands.  Designed  to 
answer  the  needs  ot  the  shortwave  listener 
as  well  as  the  radio  amateur,  this  new  radio 
is  capable  of  recanting  signals  on  AM,  USB. 
LSB.  CvY\  and  FM.  Among  the  more  inter- 
esting features  to  be  found  on  this  model 
are  digital  vfo's,  10  memories  that  store  fre- 
quency, band,  and  mode  data,  memory 
scan,  programmable  band  scan,  and  dual 
24- hour  quartz  clocks,  with  a  timer  that  can 
be  programmed  to  turn  ihe  radio  on  and  off 
on  a  pre-selected  schedule.  Additional  tea 
tyres  include  a  butf  Mn  lithium  battery  mem- 
ory backup  (estimated  5-year  litei.  ftoures- 
cent  tube  digital  display.  3  built-in  if  filters 
with  switch,  manual  "UP/DOWN"  band 
scan,  squelch,  S-meter,  noise  blanker,  and 
rt  step  attenuator.  The  R-2000  operates  on 
lOOi  120/220/240  V  ac  or  may  be  operated  on 
13  8  V  dc  using  an  optional  DCK-1  cable  kit. 

For  additional  mior  mat  Ion,  contact  your 
local  Kenwood  amateur  radio  dealer  or 
wme  Trio-Kenwood  Communications,  1111 
West  Walnut  Street,  Compton  CA  90220 
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The  MFJ- 1440  video  con  trot  center. 


New  recmver  kit  from  Tat  tone 


R-2000  communications  receiver  from  Kenwood, 


CONTACT-80/MARK  II 
SYSTEM  FROM  ROYAL 

Royal  has  announced  the  release  of  the 
Con tact-flO' Mark  II  RTTY  and  Morse  sysl em 
for  the  TRS£G\  The  system  consists  of  an 
interface  unit  which  will  link  the  computer 
to  ihe  station  equipmen  t  and  the  necessary 
software  on  either  disk  or  cassette. 

The  interface  will  mate  with  any  stand- 
alone terminal  unit  for  use  as  a  RTTY  ter 
minai.  and  the  interface  contains  Its  own 
decoder  and  keying  circuits  when  used  on 
CW.  The  program  will  send  and  receive 
RTTY  at  BO,  66,  75,  and  100  wpm,  ASCII  at 
HO  baud,  and  Morse  at  any  speed  The 
Morse  receive  mode  will  automatically  syn- 


chronize its  speed  with  that  of  the  received 
code.  The  user  may  also  change  the  decod- 
ing parameters  to  compensate  for  closely- 
spaced  characters  and  machine-gun  dots. 
Conlact-801  features  a  tri-split  screen 
which  shows  received  data,  stored  mes- 
sage numbers  and  tent,  and  trie  transmuted 
message.  The  screen  format  may  be  easily 
changed  tor  different  uses. 

The  system  also  has  MSO  capability,  a 
line  printing  spooler,  automatic  frequency 

monitoring,  and  a  special  mode  to  send 
and  receive  Basic  programs. 

For  additional  Information,  contact  Roy 
at,  407  Conkte  Rd..  Hampton  GA  30228: 
(404^94^9314  Reader  Service  number  477. 


SOFTWARE  POLLUTION 
CONTROL 

Electrical  pollution  drives  micro  pro- 
grams  bananas!  Power-tine  electrical 
noise,  hash,  and  spikes  often  cause  erratic 
computer  operation.  In  addition,  severe 
spikes  from  lightning  or  heavy  machinery 
may  damage  expensive  hardware. 

Many  systems  create  their  own  pollu- 
tion t  Disks  and  printers  often  create 
enough  electrical  interlace  to  disrupt  an  en- 
tire program.  Nearby  electronic  equipment 
is  affected  as  well. 

Electronic  Specialists'  recently  an- 
nounced Magnum  Isolator  is  designed  to 
control  severe  electrical  pollution,  Incor- 
porating heavy-duty  spike/surge  suppres- 
sion, the  Magnum  isolator  features  four  in- 
dividually quad-pi  filtered  ac  sockets- 
Equipment  interactions  are  eliminated  and 
disruptive/damaging  power-dine  pollution  is 
controlled  The  Magnum  Isolator  will  con- 
trol pollution  for  an  iSfeWati  load.  Each 
socket  can  handle  a  lOOQ-Watt  load 

The  model  ISO-T7  Magnum  Isolator 
eliminates  severe  ac  power- line  pollution 
for  smooth  program  operation. 

For  additional  information,  contacl  E!ec 
trontc  Specialists,   inc..   771  South  Main 
Street,  PO  Box  3S9,   Natick  MA  01760; 
{6l7t65&1532.  Reader  Service  number  48  V 


HALS  MPT310O  SOFTWARE 

EXPANSION  FOR  THE  DS3100 

ASR  VIDEO  TERMINAL 

Hal  Communications  Corporation  has 
announced  the  MPT3100  software  expan- 
sion of  the  popular  DS3100  ASR  video  ter- 
minal. The  MPT3100  expands  the  features 
of  the  mailbox  option  and  adds  a  separate 
mode  for  collection,  editing,  and  relay  of 
multiple  message  tests 

The  MPTStQG  package  will  stc*e  any 
length  of  message  up  to  32,000  characters 
in  any  formal.  Each  file  receives  a  sequen- 
tial serial  number  IDt  and  a  directory  of 
stored  flies  may  be  accessed.  The  mes- 
sages may  be  edited  after  they  have  been 
stored  by  using  the  MPT3100's  edit  mode, 
which  includes  custom  identifier  codes  for 
user  designs. 

The  retay  mode  allows  repetitive  trans- 
mission of  text,  and  transmission,  order  is 
user-set,  rather  than  in  the  order  the  text 
was  received.  Different  texts  may  also  be 
grouped  for  retransmisson  to  specific  geo- 
graphic areas  or  stations. 

The  mailbox  enhancements  allow  the 
user  to  edil  while  receiving  or  transmitting 
or  during  a  mailbox  access  by  an  outside 
station.  Added  com  men  is  have  also  made 
the  directory  search  and  SDIR  listing  mora 
useful  tools  for  the  mailbox  user. 

For  more  information,  contact  Ha;  Com 
municattons  Corporation,  Bom  365,  Urbena 
fL  61801,  (217h367'7373  Reader  Service 
number  485, 


DTU-12  AMATEUR  DATA 
DISPLAY  FROM  OOTRONIX 

Dotronix,  Inc.,  manufacturer  of  CAT  dis- 
plays, offers  commercial-grade  US-manu- 
factured CRT  displays  for  Morse-Code 
translators,  SSTV,  ATV,  or  persona!  com- 
pute/ applications. 

Get  a  clean,  crisp  computer-quality  data 
display  for  your  next  ham  project  with  a 
DTU-12  from  Dotronix,  available  In  kit, 
chassis,  or  chassis/ac  power  versions,  and 
either  PA  (white)  or  P31  (green)  phosphor, 
The  DTU-12  requires  only  12  V  at  1  -5  Amps, 
standard  TTL  horizontal  and  vertical  con- 
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0TIL12  ttts&iav  from  Dotronit.  inc. 


fro)  signals,  and  2  5-V  video  dnve  Scan  rate 
ts  15750  Hz  Interface  is  through  a  10-pin 
edge  card  connector 

These  are  brand  new  commercial-grade 
displays,  factory  adjusted  to*  proper  ge- 
ometry and  supplied  wilh  written  spec 
cat  tons. 

DoUQnin,  Inc  ,  produces  a  complete  line 
of  compact  and  economical  CRT  displays, 
including  5^  f-(  9*.  12-,  13-,  T5-,  and  17-Inch 
sizes,  In  both  chassis  and  hit  configura- 


tions, Dotroni*  displays  are  used  in  the 
computer  terminal  industry,  medical  instru- 
mentation, automated  phototypesetring, 
airline  flight  information,  and  closed-circuit 
television  applications.  The  company  matn^ 
tains  sates  and  semce  operations  in  Min 
nesota,  Texas,  and  Illinois. 

For  additional  information*  contact  Do- 
tronix,  inc.,  1G0  First  Street  S£  New  Btigfc 
ton  MN  55  U  2;  072^033-1742  or  f$t2tf33 
8236.  Reader  Service  number  479. 


CESM022 


CES  MD22  chip. 


NEW  LOW-POWER  DTMF 

MEMORY  DIALER  CHIP 

FROM  CES 

Communications  E  tec  ironies  Special- 
ties inc.,  introduces  the  MD22  memory 
dialer  chip,  the  only  memory  dialer  in  a  sin- 
gle chip 

"We  foresee  a  very  broad  range  of  appli- 
cations lor  the  MD22/'  CES  Prestdent  Ron 
Nankins  remarks,  "lis  tow  power  require- 
ments and  impressive  capabilities  lend  ii  to 
quite  a  few  types  Of  communications  sys- 
tems, "  Component  sales  are  available  on 
the  copyrighted  chip.  Nankins  says 

No  external  RAM  or  tone  generator  is  re- 
quired with  the  MD22  s  unique  design  This 
new  proprietary  chip  actually  operates  off 


telephone  tine  power  d ue  to  (Is  CMOS  tech- 
nology .  The  MD22  features  a  ten-year  mem- 
ory backup  with  a  single  lithium  cell 

Other  features  of  the  MD22  include-  10- 
ot  22-n umber  capacity,  programmable 
pause,  manual  or  automatic  dialing,  auto- 
matic rediai  of  the  last  manually  dialed 

Tthert  and  program  inhibit  input  to  avoid 
memory  loss 

The  MD22  ts  programmed  and  operated 
from  a  standard  twelve-button  keypad 

CES  is  offering  qualified  users  a  com- 
plete  dialer  for  installation  In  any  standard 
telephone  for  product  evaluation  For  com- 
plete information,  contact  Won  Hankms. 
C£$T  trie-,  PQ  Bon  $07.  Winter  Par*  FL 
32790;  {305)645-04  74  Reader  Service 
number  482. 


LETTERS 


DISTORTED  NEWS 


We  are  Americans  who  have  made  our 
home  in  Latin  America  for  seven  years 
Lately,  we  are  seeing  much  distorted  news 
about  the  Americas  coming  out  of  the  US 
and  would  like  to  set  ihe  record  straight  tor 
73  readers, 

When  we  hrsl  moved  to  Costa  Rica- 
bag,  baggage,  grandmother,  teenagers, 
and  pets— we  spoke  no  Spanish  and  knew 
little  about  the  country.  Bui  soon,  our  rural 
neighbors  accepted  us  and  graciously 
taught  us  their  language,  their  culture,  and 
how  a  city-bred  family  could  enjoy  ranch 
lite  in  a  foreign  land.  Truly,  our  delightful 
adventures  there  merit  a  book,  at  least! 

My  husbands  love  tor  the  sea  (Pearl  Har- 
bor- survivor,  retired  Navy)  prompted  a  fur- 
ther move,  two  years  ago,  to  Colombia  s 
Caribbean  coast  We  found  a  lovely  okJ  co- 
conut plantation  on  the  Pan  American 
Highway  near  Santa  Mam.  trie  oldest  (457 
years),  most  fascinating  city  in  an  of  the 
Americas 

Imagine,  green  palms  waving  in  gentle 
ocean  breezes,  blue  sea  and  sky,  pounding 
surf  and  golden  sand.  and.  towering  19.000 
feet  over  all  and  snow-capped  the  year 
'round,  majestic  Mount  Columbus,  We  feel 
we  have  much  incomparable  beauty, 
lino  neighbors,  perfect  climate,  a  stable 
democratic  government,  and  a  saiisfyingry- 
low  cost  01  living. 

Like  Columbus,  we  have  discovered  a 
new  frontier  wfth  a  vast  poieniia?  ana,  being 
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human,  are  driven  to  tell  others  about  our 
d ream-corn @-t rue.  It  you  are  interested  In 
ihe  future  of  the  Americas. .  and  the 
Birds.,  .write  ljs  by  international  airmail 
(35c  a  half-ounce)  a  I  PO  Box  5222,  Santa 
Mart  a.  Colombia.  It  may  take  a  while,  bui 
we  promise  to  answer. 

Now,  from  beautiful  Santa  Maria,  we 
wish  you  salud  (health),  pesetas  (wealth), 
amor  (love),  and  the  time  to  enjoy  them  all! 

Juantta  Bird 
Santa  Maria,  Colombia 


ICOM  FOLLOW-UP 


You  may  possibly  recall  that  last  June 
19th  t  wrote  to  73  to  tell  of  my  problem  in  try- 
ing to  get  some  kind  of  response  from  Icom 
regarding  a  part  I  needed  to  repair  a  pair  of 
Icom  headphones  that  I  have.  You  were 
kind  enough  to  forward  my  letter  to  loom's 
customer  service  manager,  Tom  Sneihngs. 
He.  in  turn,  promised  to  get  the  pari  to  me 
even  if  it  was  necessary  to  go  to  the  factory 
for  it. 

As  It  turned  out  this  particular  pari  was 
not  available  separately  and  loom  offered 
to  exchange  my  set  of  phones  for  a  new 
one  I  naturally  accepted  their  offer,  which 
was  move  than  I  expected.  If  Icom  had  told 
me  that  ihe  part  was  not  available.  I  would 
have  "jury  rigged'  something  and  would 
have  settled  for  that. 

What  disturbed  me  was  the  complete 
lack  of  response-  What  I  suspect  happened 
was  thai  some  employee  discarded  my  let- 


ters when  ihey  found  that  the  item  was  not 
available.  Of  Course,  this  Is  conjecture  on 
my  part,  but  I  have  thai  leeJing, 

The  main  purpose  ol  this  ieiier  is  to 
thank  you  and  to  let  you  know  the  way  Icom 
followed  up.  Once  again,  thanks  very  much 
for  your  help. 

Sam  Zotlck  KB2UH 
Howard  Beach  NY 


FIST  OR  PHONE 


1 


Before  all  the  stuffed  shirts  bury  amateur 
radio  and  drive  off  all  the  young  talent,  how 
about  developing  a  license  that  has  either 
code  or  phone  privileges  or  both?  In  other 
words,  one  can  work  CW  on  that  portion  of 
the  band  it  one  has  the  necessary  license 
endorsement  You  may  work  someone  on 
the  phone  portion  of  the  band  if  you  have 
the  phone  endorsement.  An  amateur  may 
work  both  modes  if  he  or  she  has  passed 
the  tests  for  both  endorsements  This  is  a 
simple  solution  which  should  satisfy 
everyone. 

I  foresee  that  tf  the  "code  establish- 
ment' continues  to  in  wart  some  type  o( 
compromise  like  the  one  I  have  mentioned. 
men  you  can  say  "good-bye"  to  the  recruit- 
ment of  many  bnghi  young  men  and  wom- 
en into  amateur  radto. 


Ruben  Baiter  KJUJDD 
S  Yarmouth  MA 


THANKS  TO  BASH 


l  feel  J  must  take  exception  to  the  editori- 
al regarding  Dick  Bash  and  The  Fmai  &ram 
in  your  November.  1382.  issue 

About  four  years  ago  J  decided  to  get  my 
General  license  after  dutifully  wonting  my 
fingers  to  tne  bone  for  two  years  in  ihe 


Novice  bands.  On  advice  from  our  local 
electronics  store.  1  selected  ihe  Ameco 
Amateur  Radio  Theory  Course  and  pro- 
ceeded to  study  tike  hell  for  the  ne*1 
ihree  months  while  working  wilh  Ihe  ARRL 
code  tapes  to  bring  my  speed  up  to  a  solid 
13  wpm. 

In  the  Ameco  book  I  took  and  passed 
every  single  test  and  when  1  went  down  to 
Ihe  dear  old  FCC,  I  got  the  surprise  of  my 
life.  Although  I  passed  the  code  wilh  ease, 
the  whole  damn  written  test  was  on  \JHF] 
ergo,  three  monlhs  wasted.  To  hell  with 
it— I  qui!  ham  radio! 

I  packed  my  TS-820  away  and  found 
another  hobby  {this  is  a  hobby), 

Per  chance,  about  I  wo  months  ago*  i 
wandered  into  our  local  efec  Ironies  store 
a  n  d  there  on  t  he  shel  f  wa  s  Ba  sh  —  B  S . ,  1  f  i  g 
ured*  but  what  the  hell— I  bought  rt  anyway 
I  dug  up  the  ARRL  code  tape  (why  don't  you 
pick  on  them?)  and  got  my  code  back  up 
an4  passed  both  with  ease,  I  am  now  work 
ing  on  the  Advanced,  thanks  to  Oick  Bash. 

Since  you  chose  to  come  down  hard  on 
Dick  and  CQT I  feel  it  is  only  fair  for  me  to  ad 
vise  that  this  is  the  first  and  last  73 1  wmi  pur 
chase.  By  the  way,  you  may  be  interested  m 
knowing  that  my  former  call  from  ihe  1950s 
was  K6DDC  (General  c  lassi  so  1  am  not  ex- 
actly unfamiliar  with  amateur  theory 

Scott  Smith  KH&JKXfHL 
Kaneohe  HI 

P.  S  Print  this  m  yout  rag  sheet  if  you  want 
to. 

Scott,  lacking  much  m  the  way  ot  tetter $ 
S>rowsting  the  flash  approach  to  hcens 
ing. . .  which  you  endorse. .  .perhaps  fftar 
'£  the  way  to  go  But  i  hones tly  think  it  ii 
stupid  to  even  ask  anyone  to  oomer  wsth  a 
written  test  at  aft  under  these  condtitons 
There  seems  to  be  strong  sentiment  tor  iet 
ting  in  any  dummy  who  can  copy  the  code 
SoT  how  about  it,  shaft  we  go  this  route  and 


Don't  Be  Lett  Out  in  the  Cold 
with  the  Russian  Woodpecker 

GET  A 
MOSCOW 
MUFFLER1 


Another  first  from  AEA.  The 
Woodpecker  Blanker,  WB 1  realty 
works.  This  unit  effectively  blanks  the 
pulsing  interference  of  the  Russian 
Woodpecker.  Two  versions  are 
available,  the  WB-1  for  use  with  com- 
munication receivers  and  WB-1C  for 
use  with  all  popular  transceivers. 


This  extremely  useful  accessory  w 
designed  for  direct  insertion  between 
your  receiver  (or  transceiver)  and  the 
antenna.  It  is  both  MORE  EFFECTIVE 
than  I.F,  type  blankers  and  requires 
NO  MODIFICATIONS  to  your  receiver! 
The  unit  operates  from  a  1 3  VDC  ±  2 
VOC  power  source  at  less  than  575 
mA.  (AEA  AC  wall  unit  ACM  will 
operate  the  blanker.) 

The  blanker  works  well  on  both  CW 
and  SSB  modes  that  are  being  io 
teriered  with  by  a  woodpecker.  Con- 
trols on  the  front  panet  include;  four 
push  button  switches,  a  synchronize 
control  and  a  width  control  The  WB-1 
also  features  a  low-noise  untuned 
broadbanded  6  db  gain  pre  amp  which 
can  be  selected  with  or  without  the 
blanker  enabled.  The  WB-1C  uses  the 
same  circuitry  but  includes  a  carrier 
operated  relay  (COR).  This  provides 
protection'  to  the  receiver  section  dur- 
ing transmissions  from  the  attached 
transceiver. 

Prices  and  Specifications  subject  io  change 
without  notice  or  obligation. 
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13646  Jefferson  Davis  Highway 
Woodbridge,  VA  22191 

(703)  643*1063:  Information  and 
Virgina  calls. 
1-800*336*4799:  orders  only. 

m.  ^m  n,  Brings  you  the 
#%^n#^  Breakthrough! 
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PRESERVE 


BINDERS    & 
FILE   CASES 

Keep  your  issues  of  73  Magazine  together,  handy 
and  prot&tled  in  handsome  and  durable  library  files 
or  binders.  Both  styles  bound  in  red  leatherette  m\h 
the  magazine  logo  stamped  m  poid. 
Fiies;  Each  file  holds   t2  issues,  spines  visible 

tor  easy   reference,  S5.95  each,  3   for  Si 7  00. 

G  for  S30.0Q 
Binders,  Each  binder  holds  12  issues  and  opens 

Mat  tor  easy  reading.  57  50  each,  3  for  S2t  75, 

6  for  $42  00 
(Postage  paid  in  USA.  Foreign  orders  include  %2  50 
per  Item  I 

Please  sjate  years:  1977  to  1963 
Send  chieck  or  money  order  Jo; 
JESSE  JONES  BOX  CORP. 
PO  Box  5120 
Philadelphia.  PA  19141 
Allow  4  to  6  weeks  for  delivery 


GONTACT-80... 


^ 


RTTV  you  r  T  HS-80  with  CONTACT  80  M  A RK  II  f or    I9ft3! 

TRSm  MOD  HI  INTERFACE  (included  with  system) 
flives  keyboard  STATION  CONTROL  and  connects  wun 
the  TTY  TU  ol    your  choice 
(NO  other  equipment  needed  for  CW  operation* 

C*M*tt*  1  Dilk  Futures: 

■  BAUDOT.  ASCII  ft  MOfl  SE    .  . 

•  CW  RX  speed  AUTOSYNC  A  unique  RST^FIXER. 

•  TRI-SPUT  screen  (user  sets  HIS  way). . . 

•  Unlimited"  STORED  MSG.  sizes 

•  Automatic  DYNAMIC  BUFFER  ALLOCATION . 

•  L«v6  HAftDCOPY  plus  other  iinephnting 

•  AUTO-ID,  TtMBDATED  transmissions. . . 

•  On  screen  "OSClLLSCC-RE *  CLOCK,  COUNTERS.  „ . 
»  Unique  EDITOR  CLOCKED-K£YING,  fiAME-UNE.  . . 

•  AUTaD[DDLE>  K/B  ROLLOVER  REPEATING  KEYS.    . 

•  Fast  CASSETTE  IO  and  many  other  features. . 

Addition*!  Dw*  Futures: 

•  Two- way  message  5ELCALL-  A  "PERSONAL  MSG 

•  AUTT>MONrtc*  frequency  activity  to  disk 
«  SAVE  LOAO.  KILL  S  Dfft  plus  other  I/O 

INTRODUCTORY  SPECIAL 

DESK  VERSION  $19&QQ 

CASSETTE  VERSION , , It79  GO 

CASSETTE,  later  upgrade  to  DtSK S20  00 

Guaranieed-rnciuoe  Amateur CALLS1GN-POST  PAID 

ROYAL 

407  Cookie  Ro*c  **150 

Himplon  GA  3022S    Tetaohof:    (404|M&9314 


NICAD  MEMORY  ERASE  -  WHAT?? 


•  Complete  automatic  operation 

•  Erases  -  Charges  *  Checks 

•  Rapid  charges  in  35  min.  (typically) 

•  Automatically  repairs  shorted  cetfe 

•  No  dangerous  heat  build  up 

»      Front  panel  selects  up  to  3  different 
packs 

•  Unlimited  battery  combinations  with 
program  modules  {user  prog/amable) 

•  LED  status  indicators 

•  Supplied  with  universal  EZ  hook 
wire  leads 

Specify  Voitage  of  Battery  Pack(s)  with  order, 

$79.95  plus  $3.00  Shipping 
i. PA  Residents  add  6%  sates  tax) 

Coming  Soon  —  Multiple  pack  memory  erase 
charger  for  municiple  commercial  applications 
write  for  information  or  send  requirements. 


£  ©J 


• 


The  GMS  401  is  a  complete  automatic  NICAD  condi- 
tioner and  rapid  charger.  Never  before  has  this  been 
offered  anywhere  at  any  price  and  it's  so  good  it's  be- 
ing patented.  NICAD  memory  characteristics  must  be 
dealt  wf  Eh  otherwise  your  battery  pack  is  not  delivering 
all  it  could,  The  GMS  401  will  automatically  erase  and 
rapid  charge  any  type  Ml  CAD  pack  from  1  to  10  cells 
automatically, 

CONTROL  PRODUCTS  UNLIMITED,  INC. 

P.O.  Box  10,  Downingtown,  PA  19335 

215-383-6395 
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NEMAL  ELECTRONICS 


COAXIAL  CABLE  SALE 


«V 


^ 


V 


*?v^ 


^,  *   nU'.'  v 


%j/W\l^ 


RGfiU-20  n  ,  PL  259  ea  end  M.9S 

RG214U  dhl  silver  stiield.  50ohm  51.3911. 

100  ft.  RGGU  with  PL-259  on  each  end  $19.95 

BELDEN  Coax  in  100  ft.  roBfl 

RGS8U  »9201  511,95 

Grounding  strap,  heavy  duty  tubular  braid 
3/16  in.  tinned  copoer  10c/lt. 

I'fl  in  tinned  copper  30e/ft. 


POLYETHYLENE  DIELECTRIC 
RG213  nonconiaminahng  95%  snertd  mil  spec  36e/ft. 
RG1?4?1I  mtl  spec  96 *  *  shield  1Qe/f  I, 

RG11U96"*  shield,  75-ohmmiJ  spec  ZSctt 

RGSU  96 Q s  shield,  mil  spec  12 7  95V  1 00  II  or  3 1  *J  1 1 

RG6A-L)  double  sh>eid  7r>ohm     . . .  25*m 

RG56AU  stranded  mil  spec  IZeJfi. 

RG5B  mil  spec  96£  c  shield  1 1  %t II 

LOW  LOSS  FOAM  DIELECTRIC 
RG8X951:  shield (olaefc.  white o* gray*      *14  9S/I00tt 


CONNECTORS  MADE  IN  USA 
Amphenol  Pl-259 

PL  259  push  on  adapter  shell 

PL  259  i  SO  239 
Double  Mate  Connector 


RG8U  BO**  shield 

RG584J  ao».a  shietd 

RG5BU95S  shield 

RG59U  100%  toil  shieid.  TV  type  S7f1  00  It 

RGflU  97s  s  shield  1 1  ga.  (equiv  Belden  6214! 

Rotor  Cafcte&con  2-lBga.6-22Qa 


17C/I1 
iSc/ft 

07tlt 

1£Wlt 
31«/ft 

19«/It 


PL-258  Double  Female  Connector  . 

t  fl  patchcord  w^RCAiype plugs eacn end 

Reducer  UG  175  or  T76 

UG  2^5  i PL  259  to  BNO 

Elbow  |M359*  

F59A  (TV  types 

UG  21 DJU  Amphenot  Type  N  Mate  for  RGfi 

BNC  UGBSC'U.  mate 

3j16  inch  M>ke  Plug  tor  Collins  etc 

U0273BNCtoPL259 

FREE  CATALOG 
COD  add  SI  ,50— FLA.  Res.  add  5%  Sate 


79c 

10.53  89 

10/S5.ag 

SU9 

9flc 

3/S10G 

torsi  99 

S3.50 
$179 
10/52  15 
S3.00 
11  25 
Si. 35 
S3  00 


Tu 


Connectors—shipping  10%  addl,  2.50  minimum 

Cahie-  sh.ppmc  S3  0C  1st  100  't    S2  00  each  add  '  KQ  n 


*^*t2 


1327  HE  119th  Street,  Dept  RLO,  No.  Miami,  FL  33161    Call  (305)  893-3924 


*^See  List  ot  Adverhse/i  on  page  tl€ 
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just  do  away  with  anything  but  the  ability  to 
sign  a  name  and  copy  code?  Or  is  that  sign- 
ing the  name  top  much  to  ask"7  Oh,  about 
your  ability  to  cope  with  the  theory.  ..the 
50s?.  have  you  opened  a  radio  recent- 
ly?—Wayne. 


[ 


CW  IS  FUN 


] 


You  Keep  insisting  That  SSB  can  get 
through  every  bit  as  well  as  CW  Well,  this 
summer  during  a  sited  with  A  AGP  condi 
lions  deteriorated  on  20m  SSB,  due  to  QRM 
and  QSB,  until  I  could  not  copy  AA9P 
anymore.  However,  when  we  resorted  to 
CW     .  05  copy!  CW  had  a  place 

Yes,  RTTY  is  faster  and  more  efficient 
Yes,  CW  is  stow  Yes,  ASCII  is  the  way  to 
go.  Bui  I  don't  operate  CW  because  I  think 
CW  is  efficient  tx  easy  to  receive  or 
because  of  the  "tradition  "  t  like  CW 
because  it's  fun.  Isn't  that  why  a  lot  Of  us 
got  into  this7 

Bob  Reynolds  KB3MU 
McHenrv  IL 

P.  S.  I"m  not  an  old-time  CW  op  either  rm  29 
and  I  also  enjoy  SSTV  and  RTTV 

*ept  Bob  there  are  ttmes  when  CW  can  get 
through  and  them  are  times  when  SSB 
cant  be  beat.  No  emission  ts  best  aft  the 
time .  ..as  yet.  I  suspect  thai  when  we  put 
our  minds  to  it.  we  wilt  be  abte  to  come  up 
with  some  soft  of  machine-readable  trans- 
missions  which  wifi  be  virtually  jam  proof 
and  whtctt  will  go  rtght  on  through  interfer- 
ence, stattc.  fading,  and  sq  on.  That's  a 
good  challenge  Meanwhile,  t  agree  that 
C W  can  be  fun  and  should  be  accepted  be- 
cause tr  is  tun— not  because  there  are  peo- 
ple who  want  to  force  it  on  you—Wayne. 


RICH  HERITAGE 


should  Indeed  have  a  populace  which 
speaks  one  language.  To  do  that,  we  need 
to  ofve  the  non-English  speakers  a  reason 
to  join  the  rest  of  us  "angios" 

I  can  think  of  no  belter  reason  lor  the  rest 
Of  us.  who  presumably  speak  EngEish,  to  ex- 
orcise our  prejudices,  whether  racial,  sex- 
ual, religious,  political,  or  linguistic. 

Nits  R.  B.  Young  WB8UN 
New  Carlisle  OH 


the  time,  but  that  was  not  a  popular  way  to 
think  then.  Come  to  think  about  itt  t  always 
seem  to  be  out  of  step  like  that— Wayne. 


CB  OR  HAM? 


Come  on  now,  Wayne,  Lei's  be  realistic 
about  this  second  language  thing  {73 f  No- 
vember, 19S2).  You  and  I  are  savvy  enough 
folks  to  know  ihai  the  language  of  the  rul- 
ing tribe  is  the  language  of  the  common  lit- 
tie  folks  who  live  outside  the  castle  gales. 
And  the  lasl  thing  the  little  guy  wants  is 
trouble  with  the  rulers. 

The  language  you  end  I  speak  would  be  a 
lot  closer  to  Frisian  or  Dutch,  were  n  not  tor 
the  victory  of  some  francophone  Vikings  at 
Hastings  fn  1066.  And  those  same  franco- 
phone Vikings  mighl  have  ended  up  speak- 
ing a  form  of  Gaelic,  had  not  the  Romans 
overrun  Gaul  some  centuries  earlier.  (And 
had  not  the  Gauls  been  chased  into  west 
em  Europe  by  the  Slavs  and  Germanic 
tribes,  our  language  would  be  closer  to 
Basque— well,  maybe,) 

The  fact  remains  that  languages  change, 
as  do  politics  and  economics  America  is 
not  so  much  a  melting  pot  as  It  is  a  mulligan 
stew.  By  and  large,  we  are  the  cultural  de- 
scendants of  nerds  of  people,  from  Atha- 
pascan and  Algonquin,  through  Spaniard 
and  Anglosaxon.  to  Oriental  and  African. 
We  are  the  cultural  descendants  of  any 
group  which  has  dragged  or  been  dragged 
upon  these  shores 

These  people— our  cultural  and  linguis- 
tic forebears — deserve  their  rich  heritage. 
Keepfng  this  heritage  alive  in  non  English 
language  press  and  media  is  not  some 
heinous  crime  against  "us."  Rather,  it 
would  be  far  more  heinous  to  ban  these 
non-English  media  forces  The  thought  ot 
banning  such  publications  and  media 
forces  conjures  up  visions  of  some  multi- 
media Knstaiinachi  it  won't  nun  us  at  an  to 
reach  out  to  our  fellow  man.  even  it  he 
doesn't  speak  our  language  as  nicety  as  we 
mink  he  should 

But  this  of  course  ts  a  two- way  at  reet .  We 
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A  tetier  to  you  has  been  m  limbo  for  some 
time  now,  but  I  just  came  across  something 
which  is  really  disgusting  and  an  absolute 
msuit  to  amateur  radio 

While  sitting  here  working  on  my  anten- 
na tuner  and  listening,  to  the  last  few  lading 
signets  of  15  meters.  I  had  an  idea  to  drop 
my  FI4C  down  on  tl  meters  io  hear  what 
was  going  on.  Brother,  was  that  a  mistake- 
Man,  did  I  get  hot! 

On  27.395.  at  least  the  frequency  was 
legal.  I  found  a  couple  of  CBers  discussing 
their  rigs  Let  me  see,  Woody,  in  Trenton, 
has  a  Tempo  transceiver,  a  ground-mount 
ed  vertical,  and  a  set  of  "moon  rakers 
Harold  has  a  ham  rig  thai  has  great  ears 
and  a  keyer  mat  does  great  at  25  worn* 
Wow,  a  CBer  who  can  send  and  copy  25 
wpm ...  a  prime  candidate  for  a  ham  ticket. 
right1  Wrong  Come  to  find  out,  these 
turkeys  were  amateurs.  I  think,  down  on  1 1 
with  their  ham  rigs  Oh.  yes.  they  did  ID. 
naiuraily  with  their  "can signs"  Mercury 
Slid  and  Mercury  927,  I  believe,  Gome  to 
thmk  about  it,  these  guys  may  have  been 
doing  this  for  a  couple  of  years.  I  believe  I 
have  heard  them  before. 

It  is  really  sickening  to  hear  these  guy  a. 
Man,  are  they  doing  a  great  job  of  public  re- 
lations  for  ail  of  us  amateurs  in  this  area.  To 
them,  ail  we  are  Is  glorified  CBers.  That's 
the  pitsl 

As  you  can  probably  tell,  I  am  a  new 
amateur  My  ticket  Is  just  G  months  old  and 
my  pride  has  really  pone  to  my  head.  II  real- 
ly gets  my  goat  when  I  hear  some  ot  the 
stuff  so-called  amateurs  are  putting  oul  on 
the  air.  They  seemingly  have  no  remorse  for 
their  behavior. 

Turkeys  or  not  t  arn  proud  of  amateur 
radio  and  of  being  an  amateur  radio  oper- 
ator .  I  will  defend  its  principles  and  ideals 
until  I  am  blue  In  the  face.  Just  believe  me 
ihough,  this  enthusiasm  will  be  turned 
loose  on  these  two  if  they  keep  it  up! 

On  a  lighter  note,  I  have  worked  ail  states 
and  41  countries.  Not  bad  for  a  mobile 
antenna  on  a  balcony,  is  it?  Thanks  for 
listening. 

Jerry  Rogers  KA8PTL 
Monroe  ON 

Jerry,  rT  is  unlikely  that  those  chaps  were 
actually  amateurs.  Zillions  ot  CBers  bought 
ham  rigs  a  few  years  ago  and  had  them  con- 
verted for  1 ;  meters.  As  a  matter  of  fact  a 
couple  of  our  very  large  ham  dealers  made 
quite  a  business  of  making  those  conver- 
sions because  CSers  paid  full  ftst  price  tor 
nros  with  no  questions  asked  white  hams 
would  do  virtualty  anything  to  save  SW  on 
the  purchase  ..so  they  sold  CBers  first 
and  we  got  what  was  left  over.  With  the  fad- 
ing interest m  HF  operating,  as  the  fmquen 
cms  above  the  40  CB  channels  were  called, 
ham  s  have  been  able  to  buy  ham  rigs  again. 
There  ts  stilt  acimty  on  the  HF  band,  our  ft 
is  a  shadow  of  what  we  were  heanng  ten 
years  ago  The  FCC  has  never  shown  any 
serious  fn  teres  i  tn  trying  to  shut  down  this 
illegal  activity,  so  it  has  indeed  been  going 
tor  many  years  relatively  unimpeded.  There 
was  a  time  when  hams  were  scream  nig  that 
these  hordes  ot  CBers  weregomg  to  mvade 
the  ten-meter  band,  but  it  never  realty  hap- 
pened. I  didn't  thmk  it  would  and  said  so  at 


[ 


EDUCATION 


Here  I  go  again,  penning  my  second  let- 
ter. Many  of  your  ideas  are  echoes  of  my 
feelings,  and  lurther  discussion  would  be 
redundant  Some  of  your  ideas  go  contrary 
to  my  feeiings,  but  thank  goodness  we  are 
all  d liferent  and  I  am  sure  you  get  plenty  of 
feedback  One  topic  which  you  hit  on  in 
your  Never  Say  Die  (Never  Spend  a  Dollar?) 
column  f  hat  t  must  respond  to  is  education 

Your  September  NSD  column  slated, 
among  other  things,  that  the  school  system 
rs  set  up  so  as  to  virtually  guarantee  failure 
as  fat  as  making  any  tea}  money  is  con- 
cerned. How  you  reach  this  conclusion  »s 
quest lonaote.  but  1  have  a  more  important 
querry  What  can  be  done  to  change  this? 

My  wife  and  I  are  both  teachers  (as  welt 
as  hams)  Karen  works  with  learning-dis- 
abled children  and  1  have  a  sixth-grade 
classroom.  What  are  your  thoughts  on  how 
to  instill  that  desire  of  success  wiih  stu- 
dents who  do  not  care?  Any  ideas  would  be 
welcomed. 

The  WhiteSHfe  Amateur  Radio  Club, 
which  I  sponsor,  recentfy  purchased  your 
code  series  cassettes  and  the  kids  seem  to 
be  learning  the  code  better  than  when  I 
send  it  on  an  oscillator 

Thanks  for  any  suggestions  a  teacher 
could  use.  and  keep  on  plunking  away  at 
what  you  feel  is  right  concerning  amateur 
radio,  politics,  or  whatever 

Carl  J.  Bushier  WB9ZAJ 
Belleville  IL 

Sure,  Cart,  whenever  t  discuss  a  problem  I 
try  to  otter  a  solution  to  It  In  The  case  ot  ed 
ucation,  I  noted  that  our  colleges  are 
geared  towards  training  kids  to  work  in  the 
three  proven  areas  tor  non- wealth  .  large 
corporations*  government  and  teaching. 
Once  we  recognize  that  the  easiest  way  to 
make  money  Is  lo  be  an  entrepreneur,  we 
can  see  the  need  tor  schools  which  teach 
kids  how  to  be  entrepreneurs  My  aim  ts  to 
set  up  a  pilot-program  college  which  wilt 
teach  the  fundamentals  of  electronics  and 
computers,  and  then  alt  of  the  business 
courses  which  are  needed  if  one  is  going  to 
successfully  run  one's  own  business  or 
manage  &  business  In  order  io  keep  the 
cost  down  and  also  to  provide  the  best  pos- 
sible teaching  in  the  shortest  time,  the  col- 
lege will  work  hand-m-hand  with  a  group  of 
oncampus  businesses  with  which  the  kids 
can  get  practical  professional  experience 
tn  advertising,  sates,  accounting,  market- 
ing, legal  problems,  production  tines, 
technical  developmental  work,  and  so  on. 
Between  practical  college  courses  and  ac- 
tually working  at  business,  me  students 
will  be  ready  to  go  to  work  and  be  ot  value 
the  day  they  graduate. — Wayne 


DX  JUNKIES 


I  am  catting  for  help  as  a  battered,  insult- 
ed, and  reviled  ham  who  has  tne  misfortune 
to  be  'nearby  OX"  to  hundreds  of  thou- 
sands of  frantic  thoughtless  hams.  At  pres- 
ent, I  seem  to  be  the  only  active  ham  in  the 
US  Virgin  Islands  on  CW. 

Its  almost  Impossible  to  keep  a 
schedule  wit  h  some  old  friends  with  dozens 
of  hams  cramming  the  frequency  calling 
me.  For  what?  The  stupid  endless  waste  of 
time  known  as  5-Oand  DXCG.  These  mis 
guided  souls  are  frantic,  like  a  bunch  of 
starving  junkies  with  (heir  flit  being  my 
OSL  card, 

i  have  been  an  active  ham  since  1928 


(W2AIS—  2B-51,  KH6ARA  — '51  59r  and 
KV4CI— "60  until  the  present).  I  am  now  n> 
tired  and  o w  n  my  homet  Bl  1 0  of  a  n  acre,  and 
a  b'g  active  La  bra  dor  ret  reiver,  I  have  barely 
enough  time  to  keep  up  with  domestic 
chores  let  alone  reply  lo  a  flood  of  OSL 
cards. 

When  we  were  young,  it  took  a  OSL  card 
to  convince  people  that  we  really  talked  to 
the  Far  East  or  Iowa  Now,  if  you  can't  work 
DXCC  in  a  few  weeks,  your  antenna  is  no 
good. 

For  the  past  tew  weeks,  t  have  endured 
insults,  jamming,  and  vicious  gossip  One 
mnrmno,  1  heard  a  ham  chide  another  work- 
ing me  by  asking.  "Why  do  you  OSO  that 
bastard?  He  doesn't  OSL"  My  God"  This  is 
supposed  to  be  a  hobby,  not  a  dogfight 

Though  l  had  notices  published  in 
RSGBs  Radio  Communication,  the  J  A 
magazine,  and  CO  lei  ling  ot  my  intention  to 
cease  QSLing,  the  cards  still  pour  m  When 
a  ham  asks  me  if  I  OSL  and  I  tell  him  i  don  t, 
he  will  send  me  begging  letters  and  home 
made  QSLs  especially  designed  for  my 
signature.  Add  to  thai  dollar  Mils  and 
countless  iRCs  I  could  make  a  good  s>de 
income  on  the  dollar  per  OSL  route  bu  1 1 haf 
is  not  ham  radio  Yesterday,  t  had  to  stand 
tn  line  for  a  registered  letter,  and  the  Christ 
mas  fines  are  long,  ft  was  a  regisleredI  re- 
turn letter  from  a  J  A  ham  i  added  up  the 
stamps  plus  the  IRCs.  and  it  exceeded  S51 
The  worst  aspect  of  this  whole  mess  is 
what  I  call  ihe  bang  bang  thank  you 
ma'am"  type  which  is  'ur  599  pse  ur  OSL  in- 
fo:' 

Wayne,  you  have  clout  and  your  edit  on 
a  is  are  read  widely   Though  I  detest  the 
whole  OSL  mess.  I  would  cooperate  by  an 
swering    a   "yeSJno"    printout    lor    OSO 
claims.  Why  don't  these  crazed  fanatics  get 
together  and  have  a  master  computer  to 
handle  it?  God  knows  they  spend  mum 
thousands  of  dollars  on  ham  gear.  Why  not 
set  up  a  "DX  info  center/1  hire  help,  buy 
software,  and  charge  the  applicants  a  year- 
ly fee  for  the  service?  It  could  be  done  now. 

If  they  did,  the  overloaded  posl  olfice 
would  be  thanktui  and  innocent  victims 
would  be  relieved  of  the  loul  filth  be- 
ing spewed  oul  by  a  deranged  minority  of 
PXahollcs. 

It  is  a  timely  topic  for  a  "good  Green 
tirade11  to  help  these  misguided  souls 
regain  some  perspective  as  to  whet  ham 
radio  is  meant  to  be— fun.  not  misery. 

H.  Milter  KV4CI 
St.  Thomas,  Virgin  Islands 

Sorry,  0M,  there  is  no  escape  from  DXCC 
and  its  S8DXCC  ewavagama. .  .plus  the 
(dishonor  floff.  This  is  an  ARRLmade 
nightmare  which  makes  life  miserable  for 
all  hams  In  relatively  rare  OX  countries  Of 
course,  being  within  contact  range  of  the 
entire  US  aft  of  the  time,  you  get  the  very 
worst  of  it.  One  of  the  reasons  so  merry 
countries  are  rare  ts  that  the  QXers  drive 
any  new  ham  oft  the  bands  as  autckty  as 
they  can  with  demands  that  no  contacts  be 
over  a  few  seconds  long  .  ana  that  the 
nam  m  the  rare  country  devote  hta  life  to  the 
unending  pile  of  DXers.  Even  if  a  ham  tn  one 
Ot  these  countries  could  work  every  angle 
DXertust  fo  get  d  over  wrtht  wiihm  two  days 
he  would  be  piled  up  again  with  chaps  iu$i 
pitmg  on  the  heaps  to  prove  they  can  get 
through,  fm  sure  we  all  realty  love  the  guy 
with  the  muhf-kitowatt  and  big  beam  who 
gets  a  rate  one  and  thanks  him  tor  the  tn 
stent  contact  a  few  days  ago  .  71  Owl, 
men?  is  no  answer  to  your  problem  that  I 
ftnow  of  The  ARAL  certamty  ts  not  going  to 
cancel  DXCC  just  because  it  rums  the  hob- 
by for  ops  in  250  countries  ■  .  and  even  if 
they  did,  there  would  be  a  replacement 
award  withm  seconds  to  keep  the  ptleup% 
shrieking.  Say.  have  you  thought  of  moving 
to  Florida?— Wayne. 
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with  these  out-of-this-world  programs 

from  Instant  Software. 


Cosmic  -  — 
Patrol 


-*w.  ^ 


t'jJbuam 


Jin 
nun  1 1 

PILOT 


*Z*i  1 


T 


■•lev 


COSMIC  PATROL 

Do  untO  tile  Qurtonsi  before  iJit"V  da 
unto  you.  Bui  you  must  br  feCCU* 
rale— every  shot  you  take  uses  pre- 
cious units  of  your  timiled  energy 
supply  Faal  anion,  optional  sound 
and  great  graphics?  Arcade,  Joy- 
stick out  ton  nl 

TRSHO'Tap*-    Mud   1   &   Mod   111 
Sound  Option  I6K 
-0223H    f1fc*5 

TRS-flO  IJtsk  Mod  I  *  Mod  in  Sound 
Option  L6K     «0224RD    S24.95 


JET  FIGHTER  PILOT 

TakeotT,  Intercept  the  enemy,  re- 
luni  to  the  base  or  carrier  and  land 
safely.  This  Is  as  close  to  real  com- 
bat  flying  as  you  can  ge*  without 
pulling  ( Vs.  A  challenge  you 'it  nev- 
er outgrow,  that  only  the  best  can 
master,  Simulation,  TRS-80  Tape 
Moor!  \  A  Model  lit  16K. 

-0159K    $14.95 


ALIEN  ATTACK  FORCE 

Earths  defenses  are  dead.  You're 
the  last  hope  (or  the  plane!  as  hun- 
dreds of  armed  invaders  be^ui 
their  final  assault.  Nine  levels 
difficulty  separate  the  survivors 
truiu  i he  boys.  Arcade.  Jovatirk 
optional.  THS-BO  Tape  Mod  I  ft 
Mod  III  16K. 

*Q240K    $14.95 


BALL  TURRET  GUNNER 

Ftghi  back  against  the  l*ctro  Giants 
that  threaten  your  exist fittc!  Ma- 
neuver your  laser  cannon  and  gun 
down  the  elusive  dual  ships  —  if 
you  can.  Fas*  action  m  an  interstel- 
lar battle.  Arcade  Sound  TRS-80 
Tape  Mod  I  &  Mod  111  16K 

*005.R     514.95 


ft   i 


DANGER  IN  ORBIT 

Only  nerves  of  steel  and  lightning 
reflexes  will  ciiuhk-  ynn  In  blast  the 
alien  ships  and  destroy  the  hurtl- 
ing asteroids.   I3ui    watch  out  — 
those  asteroid  trajgim-ms  can  de- 
siroy  your  shlpl  Arcade,  Sound. 
Jo v stick  optional     TOS-HO  Tape 
Mod  I  &  Mod  111  16K 
*0237R    Si 9.95 
TR&60  Disk  Mod  I  &  Mod  ffl 
16KQ247RD  024,95 


SPACE  SHUTTLE 

Experience  the  ultimate  flight  as 
you  command  the  nexl  launch,  or- 
bit, re-entry  and  landing  of  the  U.S. 
Spacr  Shuttle  Columbia.  An  In- 
credibly accurate  simulation.  The 
nrxl  bt:st  thiujj,  to  being  there! 
TRS-80  Tape  Mod  I  A  Mud  111  16K 

*0332K     $19.95 


: 


*t^t' 


.H  DRBIT 


Instant  Software 

The  best  software  under  the  sun .  .  .  and  beyond. 


><TiT«rAMT  TO  BB  A  SH°OTtoG*Z-^ 


Send  me: 


r 

I 

I 


DV1SA  _ 

DAmer.  Ex. 

Q  MasterCard 

OCheck/money  order 
Please  add  $2.50  for  postage  &  handling. 


.copies  of  Q24GR 
.copies  of  0159R 
.copies  of  005 1R 
copies  of  0237R 


@  S  14.95 
@  $14.95 
®  SI 4.95 
@S  19.95 


xopies  of  0223R  @  $19.95 
.copies  of  0224RD  @  $24.95 
.copies  of  0332R     @  $  1 9.95 


.copies  of  0247RD  ®  $24.95 


!  Instant  Software 


card  no 

interbank  #_ 
signature  _ 

NAME 


EXP.  DATE. 


ADDRESS 
CITY* 


STATE. 


ZIP. 


333B6S 


Call  toil  free:  1-800-258-5473 

Rte  101  and  Elm  St.,     Peterborough,  NH  03458 


•TRS-80  is  a  trademark  «f  llir 
Hiidlo  Shack  Division  of  T.mdy  Corp. 


I 
I 

I 
I 
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Daisy  wheel  quality 
without  daisy  wheel 

expense. 

You  need  the  quality  print  that  a  daisy  wheel 
printer  provides  but  the  thought  of  buying  one  makes  your 
wallet  wilt.  The  Sekctric™  Interface*  a  step-by-step  guide  to 
interfacing  an  IBM  Selectric  I/O  Writer  to  your  microcom- 
puter, will  give  you  that  quality  at  a  fraction  of  the  price. 
George  Young,  co-author  of  Microcomputing  magazine's 
[x>pular  "Kilobaud  (Classroom"  series,  offers  a  low-cost  al- 
ternative to  buying  a  daisy  wheel  printer. 
The  Scheme^  Interface  includes;  I  J^^^^ 

•step        tep  instructions  I 

•tips  on  purchasing  a  used  Selectric1™ 

•  information  on  various  Selectric^  models,  in- 
cluding the  2740,  2980,  nnd  Dura  1041 

•driver  software  for  Z80,  8080,  and  6502  chips 

•  tips  on  interfacing  techniques 

With  The  Selectric  Interface  and  some  background  in  elec- 
tronics you  can  have  a  high-quality,  low-cost,  irrter-quali- 
rv  printer.  Petals  not  included. 

Credit  card  orders  call  TOLL-FREE  1-800-2*        3.  Or 

mail  your  order  with  payment  plus  SL50  shipping  and 

handling  to;  Wayne  Green  Inc.  Attn:  Retail  Book  Sales, 

Peterborough ,  NH  03458.  | 

Dealer  inquiries  invited-  .  A 

ISBN  0*006-4)5  M  128  pages  $12*97 

D  Ycst  I  warn  Selectric  Interfaced^' 7 188).    Enclosed  is  $12-97  per 
•py  plus  $1.50  for  shipping  and  handling, 

D  MASTER  DVISA  5  iQAMEX 


Card    $ . 
Signature 

Name   


Expires 


Addi 
City  


State   and    Zip  ^___^^^_^^^_^^_ 

Atl  onJrn  fhippcd  UPS  if  comport  street  jkktrna  a  jpvm. 


,i33R6S 


Make  A  Name 
For  Yourself 

In 
Technical  Publishing. 

Wayne  Green  Books  announces  a  June 
1,  1983  deadline  for  submitting  manu- 
script proposals  for  the  upcoming  pub- 
lication list.  Ideas  for  book-length 
manuscripts  about  any  microcomputer 
system  or  area  of  electronics  will  be 
considered.  In  addition  to  payment  and 
royalties,  we  offer  our  distribution 
channels  and  the  marketing  support 
your  book  deserves. 

Send  proposals  or  requests  for  a  copy  of 
our  Writer's  Guide  to:  Editor,  Wayne 
Green  Books,  Peterborough,  NH 
03458.  Or  call  toll-free  1-800-258-5473. 


MAKE  IT 

EASY 
TO 

SAVE 

your  copies  of 

73  Magazine 

Your  magazine  library  is  your  prime  reference  source— keep  U 

handy  and  keep  it  neat  with  these  strong  library  shelf  boxes* 
They  arc  made  of  white  corrugated  cardboard  and  are  dust  resis- 
tant. Use  them  to  keep  ail  your  magazines  orderly  yet  availai 
for  constant  reference. 
Self-sticking  labels  are  available  for  the  following: 
80  Micro  73  Magazine     Radio  Eleclronies 

Microcomputing  QST  Personal  Computing 

inQder  CQ  Byte 

Desktop  Computing     Ham  Radio       Interface  Age 

One  box  |BX1000]  is $2.00. 2- 7 boxes (BX I IX) I)  are$)  .50 each, 
andSor  more  boxes  [BX1002J  are  S1.25 each.  Be  sure  to  specify 
which  labels  we  should  send. 

Call  TOLL-FREE  for  credit  card  orders: 

1-800-258-5473 

Or  use  the  order  form  in  this  magazine  and  mail  to; 

73  Magazine 

Attn:   Book  Sales,   Peterborough,  NH  03453 
D  SHIPPING  AND  HANDLING  CHARGES  S2.00  per  order  P 
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Turn  your 
computer  into 
an  advanced 
operating 
ystem. .  . 


SUPER  UTILITY  PLUS  The  1110M  powerful  pro- 
gram of  its  kind!  Madnnv  lamniagt^  stand-akmc 
program  with  its  own  l;0  rnu tines.  No  ROM  or 
DOS  calls.  Worts  on  single  AND  double  density 
systems.  Features  ZAP,  PURGE,  FORMAT, 
DISK  COPY,  TAPE  COPY,  DISK  HKPAIR, 
MEMORY,  FILE,  and  CONFIGURE  SYSTEM 
functions.  Very  sophisticated,  menu  driven,  single 
RAN!  resident  program'.,  A  must  fur  every  serious 
TRS-W  disk  installation. 
4SK  RAM  Model  I  fir  III 


DOS  PL  US  3,4  The  fastest,  smoothest,  easiest:  to 
use  Disk  operating  system  for  your  TRS-80!  Jam- 
packed  with  powerful  options:  BASIC  Array  Sort. 
Tape/ Disk — Disk  Tape  Utility,  Controlled  Screen 
Input,  Random  Access  and  ASCII  modification  on 
Diskdump,  BASIC  Checks  for  Active  "DO", 
Backup  and  Format  from  a  "DO"  fileT  md  much 
much  more.  Energize  v our  operating  system  with 
DOSPLUS  3.41 
TRS-80  2  for  Model  I,  1  for  Model  111  Disk 


Instant  Software 


The  best  software  under  the  sun. 


Yes  I  want  to  order: 

ABE  #5026RD  @  $19.95  ea, 

Key  Commander  #5027R  @  $29,95  ea 


The  Best  Utilities 

Available  from 

Instant  Software 

for  your  TRS-80* 


Enhance 


Accelerate 


Expand 


KEY  COMMANDER  Easy  editing  of  programs, 
and  direct  entry  of  graphics  into  Basic  programs 
are  yours  with  this  highh  sophisticated  yet  easy  to 
use  utility  package.  Features  On  Screen  Editing, 
Graphic  Print  Statement,  Assignable  Keys,  and 
Total  Flexibility,  Automatically  relocates  into 
high  men ior>  and  protects  itself  in  memory. 
Enhance  the  power  and  capabilities  of  your 
key  board  J 
Model  I  Model  III  IfiK  and  up  Tape 


ABE  Accelerate  your  writing  and  editing  of  Basic 
programs  with  the  Advanced  Basic  Editor-  Dra- 
matically improves  your  Basic  editing  and  pro- 
gramming capabilities  by  providing  such  indis- 
pensable features  as  Formatted  Screen,  Global 
Search  and  Replace,  Line  Copy  Ability,  Assign- 
able Keys,  Called  From  Basic-.  Advance  vour  skills 
as  a  programmer  with  ABJ 

Model  I  32K  TRSDGS  2-3  or  NEWDOS  SO  v2 
Disk  in  32 K  &  48 K  version. 


To  place  your  order  for  Instant  Software's  Utility  Programs,  call  toll  free 

1-100-251-3473 
or  simply  fill  in  the  coupon  and  mail  to: 

INSTANT  SOFTWARE,  Rte,  1 01  &  Elm  St,  Peterborough,  NH  03458 
TRS-80  is  a  trademark  of  the  Radio  Shack  division  of  Tandy  Corp, 


£uper  Utility  Plus  05O22RD  @$74.95  ea. 


JDos  Plus  3.4  Single  Density  #5023R  @  $149.95  ea. 
X>gs  Plus  3.4  Double  Density  #5024 RD  @  $149.95  ea. 

.Dos  Plus  3.4  Mod  III  Version  05O25RD3  @  $149.95  ea. 


Shipping  &  Handling  $2.50 

For  C.O.D.  orders  add  $1  ..50  extra     Total  of  above- 


Name. 


VISA 


MC 


AE 


Check 


Card# 


Money  Order 


Address 
Citv  _ 


State 


Zip 


Interbank  # 
Exp.  Date 
Signature 


Instant  Software 


Call  toll  free  1  -  8  0  0  -  2  5  8  -  5  4  7  3 

INSTANT  SOFTWARE,  Rle.  101  &  Elm  St.  Peterborough,  NH  03458 

333B6L 
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MAKE  SAVING  MONEY 

A  WAY  OF  LIFE 


With  LIVING  ON  A  SHOESTRING:  A  Scrounge  Manual  for  the 
Hobbyist.  Almost  anything  you  find  can  be  put  to  good  use  if 
you  follow  the  techniques  of  a  master  scrounger.  George  Ewing 
shows  you  how  to: 
•Find  electronic  parts  •  Locate  tools  and  other  surplus 

•Scrounge  by  the  rules  •Read  up  on  scrounging 

•Scrounge  a  vehicle  •  Scrounge  a  place  to  live 

Cartoons  and  case  histories  of  scroungers  add  a  humorous 
touch.  With  LIVING  ON  A  SHOESTRING,  you  can  t  always  gee 
something  for  nothing,  but  you  can  certainly  get  it  for  j—  — 
less.  $7.97  Softcover,  7x9,  128  pp.  approx., 

ISBN  088006-059-X 

Call  TOLL  FREE  I  -800-258-547  3  for  credit  card  orders.  Or  mail  your 
order  with  payment  or  complete  credit  card  information.  Include 
$  1 .50  for  shipping  and  handling.  Send  to: 

Wayne  Green  inc. 

Attn:  Book  Sales 

Peterborough,  NH  03458 

A  Wayne  Green  Publication  Dealer  Inquiries  Invited 


YES,  1  want  to  scrounge!  I 

Send  me  ___  copies  of  LIVING  ON  A  SHOESTRING 

Enclosed  15  $7.97  (BK7393)  per  copy  plus  $1.50 
shipping  and  handling. 

D  MASTERCARD    bank* ___     DV1SA  1 J  AMEX 

Card  # 


Expires. 


Signature 
Name     " 


Address 

City  


Scare  and  Zip 


333B6L 


I 
I 
I 
I 


I 

i 


i 

I 

1 
i 
I 

i 


-J 

-J 


MOVING? 

Let  us  know  8  weeks  in  advance  so  that  you  won't 
miss  a  single  issue  of  73  Magazine. 
Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided,  Also  include  your  mailing 
label  whenever  you  write  concerning  your  sub- 
scription. It  helps  us  serve  you  promptly.  Write  to; 
*5fc*  .  Subscription  Department 

£ 2§  magazine  p.o.  box  931 

W*J  Far  mingdale  NY  1 1 737 

Z  £i tend  my  subscription  one  additional  year  for  only  $19,97 
□  Payment  enclosed  D  Bill  me 

Canada  and  Mexico  $22.97,  US  funds.  Foreign  Surface  539*97; 
US  funds,  drawn  on  US  banks,  Foreign  Airmail,  please  inquire. 

If  you  hitve  no  label  handy,  print  OLD  address  here. 


Name 


Address, 
City 


State. 


Zip. 


print  NEW  address  here: 


Name 


Address. 
City 


I 
i 


I 

I 

I 

I 
i 


State. 


Zip 


333R(iM 


LJ 


Selling  73  Mag- 
azine  will    make 
money  for  you.  Consid- 
er the  facts: 
Fact  #1:  Selling   73  Magazine 
increases  store  traffic— our  dealers 
tell  us  that   73  Magazine  is  the  hot- 
test-selling  amateur  radio  magazine  on  the 
newsstands. 

Fact   #2:  There   is  a   direct   correlation    between 
store  traffic  and  sales— increase  the  number  of  people 
coming  through  your  door  and  you'll  increase  sales. 
Fact  #3:  Fact  #1   +  Fact  #2  =  INCREASED  $ALE$, 
which  means  more  money  for  you.  And  that's  a  fact. 

For  information  on  selling  73  Magazine,  call 
800-3434728  and  speak  with  Qinnie  Boudrieau,  our 
bulk  sales  manager.  Or  write  to  her  at  73  Magazine, 

80  Pine  St.,  Peterborough,  NH  03458. 


MAGAZINE 

80  Pine  Street  Peterborough.  NH  03456 

800-343-0728 
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TIME-DUAL  TONE  DECODER     S15 


The  LJM2RK  decoder  kit  converts  your  rec- 
eiver into  a  special  receiver  or  control.    When 
a  user-s elected  time- tone  combination  is  rec* 
eived*  the  output  provides  a  relay  control  for 
activating  speakers  or  other  devices. 

INPUT;  Audio  from  transceiver,  scanner,  etc. 
OUTPUT:  SPST  {N.G.)  relay. 

FEATURES;    Single  or  dual  tones  adjustable 
over  the  T/T  r an ge# Adjustable  time  delay* 
Relay  output* Manual  or  auto  reset#Single 
tone  ON  latching  with  different  single  tone 
reset  OFF*  Operates  on  1 2 VDO*  Interfacing 
of  multiple  boards  for  multi-digit  sequential 
activation  and  reset. 

APPLICATIONS:  Call-up  system*  Repeater 
or  commercial  controls*  Etc.  limited  only  to 
your  imagination*  Write  for  information  on 
the  LJM2RK  for  your  application. 

LJM2RK  decoder  kit  includes  all  component, 
relay,  and  P.C.  Board... $15  plus  $1.5(1  ship 

LJM2RC  enclosure  kit  includes  molded  case, 
speaker,  input  cable,,. ..$5  plus  $1,50  ship. 

THE  METHENY  CORPORATION 

204  Sunrise  Drive.  Madison,  IN  47260  **2Q$ 

See  Product  Review  Jan.  1983  issue  of  73 


OH 

■ 

w 

1 

i_  i 

-»> 

DDRR  Space  Beaters! 

The  Repeater  Beaters 

•  With  as  mm  m  one  tqutr*  root  of  ground 
p**n*.  thnt  urclqu*  antennai  prowM*  coro- 
munic^bon  from  vntu#(hr  •nyw+ien? 

•  Low  SWA  fliMefn  to  m  50  ohm  Ikr*  achh*  thm 
tnirc  band 

•  Mtgntfc  maunf  included 

•  Two  antennas  in  one  wti«n  m«i 

wrth  Ihe  oplionnl  CR2X  or  CR3 X  range  oairfider. 


CR2A' 


CR3X 


$  G.  stepping 

$12pfcrt 

«P&  ihipplng 


(continental  USA) 


vt63 


COM  R A Dp  HMD, 

1635  WEST  HIVEfl  PARKWAY 

GRAND  ISLAM D.  NEW  YORK  14072 

(716)  773-1445 


M/C 

Visa 

~^$129.9J 

NEW!  HF  WATTMETER 

•  Digital  Resolution  (0  1  or  1  Watt] 

•  Wideband  (160  through  10  meters] 

•  Wide  range  (QRP  to  1999  Watts  J 

•  Detachable  {RF  Sampler  un-plugs3 

•  Battery  Saver  turns  off  minutes  after 
RF  disappears 

•  Price  includes— Readout,  HF  Sampler, 
battery.  VSWR 
nomogram 
and  complete 
schematics. 

•  90  day 
warranty 

write  or  call 
e-tek        P  O   Box  625.  Marietta.  OH  45750 

1-161  4. -374-2280 


"KEEP  IN  TUNE 
WITH  THE  WORLD" 

* 'TECHNICAL  ASSISTANCE  BY  RCC 
LICENSED  TECHNICIANS: 

•alignments 

•mod  i  hc»l  ions 

•installation  of  custom  circuits 


■  * 


PRODUCTS  AVAILABLE: 

■QSK  keying 

•VOX 

•Power  supplies— (memory  keep  alive] 


"All  *bo»e  circuits  lor  solid  state  equipment 
manufactured  by 


t:::;;1 ;:;:::«  nun 


\ 


CGHN/ii\/n_jr-g  i< 


rnOhNJS 


12325  Madonna  Dr.  Lansing,  Michigan  49917 

(SI  7>  637-2660  Of  627-2879  ^^ 


sample  Issue 

only  $2.  SO 

PPO 

OUH  1CTH  YEAR! 


AMATEUR  TELEVISION 


MAGAZINE 


^  1 15 


-YDS  TUt  SPECIALIZED  tfMMUNK  A  HON  RADIO  AMATCUB' 


t  year 

2  year 

3  year 


Surface        Airmail  Airmail 

All             Central  All  Other 

Foreign      S.  America  Foreign 

S   HOD        5  20.00  5  23  00 

I  26  00        S  4000  $  46.00 

%  50  00         $  78  00  $  90.00 

J   74.00         S1160Q  $134. 00 

ATV  -S5JV -FAX  RTTYSatetftte&EME 
Mrctow&vG  and  Computers, 


Surface 
U  SJCenatJ* 
Mexico 
S  10  00 
S  20.00 
S  33.00 
S  5600 


Pubitstmti  12  times  per  year  by  Wke  Stone  W8&QCD 
PQ  Box  H.  Lowien.  tow*  52253  0*08 


-"See  Ltst  of  Advertisers  on  page  t14 


GOLD  ST  AH 


*  QUALITY  MICROWAVE  TV  SYSTEMS    J 

* 
* 

* 

* 
* 

* 
* 

* 


J  Complete  Systems  From  *69is 

J  1.9  to  2.5 
t  GHz 

*  Antennas 

+  Galaxy 
*  Electronics 

*  6007  N.  61  St  Ave 

*  Glendale,  Az. 


B5301 
*  (602)247-1151 

*  COD's  ^17S 

J  Dealers  Wanted 


/ 


SILVER 

STAR 


BflfT£| 
STAR 


STAR  II 


Ma,"€--Cafd 
V 


CB  TO  TEN  METER 
CONVERSION  KITS 


10METER  FM— Limiter  discrimi- 
nator board  with  specific  instruc* 
tions  to  fit  over  80  different  AM  & 
SSB  chassis 

SSB- AM  KITS—  Now  in  stock 
kits  for  most  CB  models— 23  or  40 
channels 

NEW  &  USED- FM- SSB— AM 
converted  C.B/s  in  stock 

ANEXTER  MARK  ANTENNAS 

—You  saw  them  at  Dayton,  Now  In 
stock  the  HW-3  three  band  helewhtp 
that  covers  10—15—20  meters  with 
no  traps 
FREE  CATALOG— Write  or  call 

today         INDEPENDENT 

CRYSTAL  SUPPLY  COMPANY 


141  Rt  6A.  Box  183 

Sandwich,  Ma  0256KM S3 

(617)686^4302 


W8 


RTTY 
THE  EASY  WAY 


AFSK  MOD-DEMOD  FOR  RTTY, 
ASCII,  45  to  1200  BAUD 

MODEL  MDK-17  KIT 

*  Interfaces  directly  to  baudot  Type  Mai. tunes. 

*  Provides  For  all  (  nm bmal i tins  of  TTL  or  high 
voltage  send-receivesyslems.  *  Only  single 

-  12V  Supply  required,  A  high  Gain  Amp 

[  i  miter  and  active  band  pass  filter  precede  an 

XR221 1  Demod  I  ,<     *  Good  Data  recovery  is 

assured,  even  under  difficult  conditions  * 

Excellent  temperature  stability  is  provided  by  an 

XR2206  I  (;  in  the  tone  generator,  *  Sense  invert 

capability  *  LED  indication  of  transmit  tones* 

receiver  tuning  and  valid  signal.  *  Auto  start 

output  available  |TTL|  *  Supplied  with 

comprehensive  documentation. 

MDK-17  Kit  $98  Plus  $1 0  Airmail, 
Assembled  and  Tested  $1 48 


GFS  Electronic  Imports 

1 5  McKeon  Road  Mitcham.  3132.  Victoria 

Australia  Ph  61  3873  3939  Teiex  38053  GFS 


COLLINS  RECEIVER 

R-388/C0LLINS    51J3  RECEIVER  -  o  5-30.5 

MhzAM-CWin30bar»ds 
1  Mhz  per  band  Band 
WMftti  O.Z-6  mit  500 
Khur  IF.  5- step  crysial 
.nvity,  'SM  meter, 
and  100  Khz  calibration 

points    Requires  115/230  VAC  60  Hz;  10VSrx19x13". 

56  lbs  sh  Used-reparable:  *»5:  $265. 

Checked  t4CKh   S330,   Manual,  parta!  repra  $10. 

RF  TUNER 

from  400  wan  transmitter ; 

has    Jennings    UCSXF 

1200   7.5   KV  vacuum 

variable    capacitor   and 

0.5-50  uH  variable  ribbon 

inducTOf    Selectable  50 

ohm  or  whip  antenna  load  and  turns 

counters   24  VDC  required  for  capacitor  and  inductor 

drives,  schematic  Included.  13Vjjc10t/4x5V<",  24  lbs 

sn  #flFl20WGH€14.  used  -excelled  $195. 

Prices  F  0  B  Lima.  0  »  VISA  MASTERCARD  Accepted 

Allow  tor  Shipping    *    Write  lor  Our  FREE  CATALOG 

Address  Oepl    73    •     Phono    419/227-6573 


FAIR    RADIO    SALES 

10^6  €.  fUBECA  -  Go.    1105  -  LIMA     Qh  O  •  4S102 
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Teltone  DTMF  Receiver  kits 
turn  phones  into  control  devices 


Teltone's  DTMF  Receivers  let  you  turn  the  phone 
system  into  a  control  network.  They  outperform 
other  receivers  In  noisy  environments  and  oper- 
ate ovef  a  wide  dynamic  range. 

Two  DTMF  kits  are  available.  TheTRK-947  kit  at 
S53.00.  decodes  DTMF    For  both  Rotary  and 
DTMF.  order  m&  TftK  927  for  onty  S75.00  Both 
include  a  3.58  MHz  crystal  and  a  DIP  socket 
To  order  call:  (BOO)  227*3*00  ext  1130 
Jin  CA,  (SOX)}  732-0990  ext  1130] 

CIRCLE  NO. 
^224 


Tired  Receivers 


Lunar's  line  of  RF  actuated  inline  receiving  pream- 
plifiers can  spark  up  that  otherwise  dead  band 
Missing  those  weak  ones7  Become  an  elephant  v. 
new  ears  Models  available  from  2&-220  MHz 
bands,  Simply  insert  beiween  your  transceiver  and 
antenna.  appJy  12  VDC  and  enjoy.  Standard  SO- 239 
connectors  on  RF  ports  -  BMC  available  Typical  per* 
forrnance  a!  144  MH;:  1.4  dB  NF  10  dB  gain,  Low 
noise  performance  (rom  Lunar  -  simply,  the  best, 

1 1  «k]  AQ  '5  J<urtz  Street,  Sute  11 

electron  tcs       (&?)  sos-wdo  *  T&ex  ww 


WANTED 


HIGHEST  PRICES  PAID  FOR: 


HARRIS  RF-301 

& 

ASSOCIATED  EQUIPMENT 
CALL  COLLECT: 

LIBERTY  ELECTRONICS,  INC. 

(21 2)  925-6048 


co 


o 
u 

o 


Q 
O 

UJ 


YAESU  FT-207R  OWNERS 

AUTO  SCAN  MODULE  AND  BATTERY 
SAVER  KIT 

15  minutes  to  in* 
stall;  scan  restarts 
when  earner  drops 
off.  busy  switch 
controls  automatic 
scan  on-otf:  in- 
cludes module  and 
instructions 

Model  AS -1.  $25.00 


$ 


FT207R  BATTERY  SAVER  KIT 
MODEL  BS-1  $14.95 
'No  more  dead  batteries  due  lo  memory  back- 
up 

'30%  less  power  dram  when  squelched 
'Stmple  lo  install;  step -by- step  instructions 
and  parts  included 

"4  mA  memory  backup  reduced  to  500  AA 
"45  mA  receiver  drain  reduced  to  30  m A 
"Improved  audio  fidelity  and  loudness 

ENGINEERING  CONSULTING 


AO.  Box  216 
BREA,  CALIFORNIA  92B21 


^400 


SYNTHESIZED 

SIGNAL  GENERATOR 


MADE  IN 

USA 


MODEL 
SOI 000 

S349  95 
plus  shipping 


•  C<ws  100 10  IBS  MHz  in  1  kHz  sleps  with  mgmfci- 
wtieel  dial  *  Accuracy  i  part  perl  0  million  at  all  fre- 
quencies •  Internal  FM  adjustable  from  0  to  1 00  kHz 
at  a  1  kHz  rale  •  Spurs  and  notse  at  least  $0  dB  be- 
low carrier  •  RF  output  adjustable  from  5-500  mV  at 
50  ohms  *  Operates  on  12  Vdc  @  !/?  Amp  *  Avail 
able  for  immediate  delivery  •  $349.95  plus  shipping 

•  Add-on  Accessories  available  lo  extend  treq, 
range,  add  infinite  resolution,  voice  and  sub  audible 
tones,  AM,  precision  120  dB  calibrated  aitenuaior 

•  Call  tor  details  *  Dealers  wanted  worldwide. 


VANGUARD  LABS 

1«*23  Jamaica  Ave.,  Hollls.  NY  11423 
Phone:  (212}  463-2720 


M-311 


*UT5  G 


Votrs 


THE 

BEST  PLACE 

To  Look  For 

New  &  Used 

Equipment 

Buy-Sell-Trade 

Our  4th  Year 

NUTS  &  VOLTS 
MAGAZINE 

PO  BOX  I  I  1 1  -G  •  PLACENTIA.  CA  92670 
(714)  632-7721        **t3f 

JOIN  THOUSANDS  OF  READERS 
NATIONWIDE.  EVERY  MONTH 

U.S.A.  SUBSCRIPTIONS 
$  7.00  -  !  YR.  3RD  CLASS  MAIL 
$I2,S0  -  J  YR.  1ST  CLASS  MAIL 
S2S.0Q    *  LIFETIME  -  3RD  CLASS 

With  Free  Classified  Ad 


^ 


GO  MOBILE  WITH  YOUR  H.T.! 

Model  I— leom  IC2A/T,  EIcl 

Model  K  1  fof  TR-2500 

—  slides  on  bottom  of  radio 


Guarantied! 


K-Tfl-2400; 
—  powered  thru  battery  plug 
Model  N— FT  20aR 
Mode?  T— Simple  mod  lor  Tempo 


■■■■■■■phiihh  ijfcfcfcu*fc«»i  i  ■  ■  ■ 


NOW  FOR  FT2Q8R  *  TR-25O0 


. _ 


Modal  Y— FT-207R, 
—tils  Into  battery  compartment 

'A  unique  baltery eliminator* 
HANDfTEK  Regulator  allows 
constant  hand  held  operation 
from  euto  DC  or  base  supply 
with  no  nicad  drain  and 
WITHOUT  RAOIO  MODIFICA- 
TION! $24  95  PPD  in  USA.  CA 
addSi.SOSalMTax- 
1^*60 

HANOI  TEK 
RO*  BOX  2205,  LA  PUENTE.  CA  t1?4f 


FREE!  FREE!  FREE!  FREE!  FREE 


UJ 

UJ 


5  S««>  A983 

»ani 


;TB°N 


IC  £ 


Eft* 


90&Sj_f  20  A°6 


pO60*  ,.s 


G^ 


*-20 


RELIABLE  MICROWAVE  TV  ANTENNAS 


2.1  to  2.6  GHz   Frequency  Range 

34dh  System  Gain  (or  Greater) 


Complete  System  {as  pictured)  $149  95 
Down  Converter  Probe  Slyle 

[Assembled  and  Tested)  S  64.95 

Power  Supply  (12V  to  16V  DC+) 

(Assembled  and  Tested)  S  59.95 


PETERSON 

ELECTRONICS 

4558  Auburn  Blvd. 
Sacramento,  CA  95841 
(916)  486-9071 

C.O.D'i 

SPECIAL  QUANTITY 

PRICING 

Dealer*  Wanted 


1  YEAR  WARRANTY 
PARTS  £  LABOR 
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AMSEY 
LECTRONIC'S 
"K  Inc. 


PARTS  WAREHOUSE 


We  now  have  available  a  bunch  of  goodtes  too 
good  to  bypass     Items  are  limited  so  order  today 


2575  Baird  Rd 
Penfield,  NY  14526 

716-566-3950 


MINI  KITS  -  YOU  HAVE  SEEN  THESE  BEFORE  NOW 

HERE  ARE  OLD  FAVORITE  AND  NEW  ONES  TOO. 

GREAT  FOR  THAT  AFTERNOON  HOBBY. 


i/IINI 
AIKE 


Super  high  pext0f  rnance  FJUt  wif*~ 
Si  mtkt  tit1  Transmit*  a  stable 
gnai  up  to  300  yard*  with  sweep 
3 ft* I  audio  quaMy  Dy  means  qF  it; 
Jill  m  electret  rmfce  Kil  includes 
d tii-H  mike,  qn-pff  twitch  antenna. 
artpry  and  supe»  inshuchons  This 

trie  hn-esT  unit  available 

M-3  K*  114  95 

M-3  Wrrpd  and  Tested  19  95 


U  Wlreletf  Mihe  Kit 

ansmits  up  io3O0  to 

y   FM  broadcasi   ra- 

>,    uses   any  type  of 

he     Runs  on  3  to  9V 

s  added  sensitive  mike  preamp 

ige 

•■1  hit    13,95 


Type  FM  2 


FM-2  hiT     U  95 


Universal  Tuner  Kit 

rovitie*  the  das«c  parts  and  PC 
3»rd  '^quired  to  provide  a  source 
I  precision  Timmg  and  pulse 
miration  Uses  555  timer  IC  and 
iclud^s  a  range  of  pflrls  for  mosl 
ming  needs 

t  5  Kit  15.95 


Color  Organ 

See  music  come 
alive'  3  dlifferenl 
lights  Kicker  with 
mysic  One  light 
each  tor.  htgh. 
mid-  range  and 
tows  Each  indi- 
vidually adjust- 
able and  drives  up 
to  300  W  runs  on 
110  VAC 

Complete  kit 
ML  i 

IMS 


Vld«o  Modulator  KH 
ConvEfri«i  a«v  TV  ro  videomonitor    Sjper 
liable.  tunahU*  over  en  4-6     Runi  on  5- 
1&V.  accepis  skJ  "Midro  signal   R^»n  urni  on 
Ihp  market1   ComptciP  ht  VD-1        17  95 


Led  Slinky  Kit 
A  great  attention  get- 
ter wbitn  alternately 
flashes  2  |umoo  LEDs 
Use  for  name  badges 
buttons      warning 
pane*  lights  any  Thing* 
Runs  on  3.  To  15  volts 
Complete  ten.  0L-1 
£2,95 


Super  Sleuth 
A  super  senstiive  arnpi  h 
fier  which  #*n  pit*  up  a 
pin  drop  at  15  feet'  Great 
(of  monrionng  oaby^ 
room  or  as  general  pur- 
pose amplifier  Futl  2  W 
rms  output,  runs  on  6  to 
IS  volts  uses  ft-45  ohm 
speaker 
Compleie  kit.  BN  9 

$595 


CPO-1 

Runs  on  3-12  Vdt  1  waU  out   1  KHZ  pood  tor  CPO 
Aiaim  Audio  Oscillator     Complete  nn  12  95 


Whisper  Light  Kit 

An  interesting  kit    small  mike 
picks  up  sounds  and  conv* 
them  to  light     The  louder  me 
sound,   the  brighter  the  light 
Includes  mike,  controls  up  to 
300  W,  runs  on  110  VAC 
Complete  kit    WL-1 
S6.35 


Mad  Blaster  Kit 

Produces  LOUD  ear  scattering  ano 
attention  gaffing  siren  like  sound 
Can    supply    up    to    15    Wilts    Ol 

1  ;jh noxious  audio  Runs  on  6-15  VDC 


MB-1  Kit 


54  95 


Tone  Decoder 

A  complete  tone  deco- 
der   on    a    single    PC 
board     Features    400- 
5000      Hz      adjustable^ 
ranqe  via20iumpot  voiiage  regu- 
lation   56?  IC      Useful  for  touch- 
tone    bursl    detection    F5K    eti 
Can  also  be  used  as  a  siable  lone 
encoder     Runs  on  5  lo  12  yoits 
Complete  M   TD-1       15.95 


Call  your  Phone  Order  In  Today.  TEAM  Si 
Satisfaction  guaranteed  or  money  refunded 
COD-  add  52.50  Minimum  order  S©  00 
Orders  unde*  St 0.00  add  Si  50  Add  6%  for 
postage,  insurance,  hand  ring  Overseas  add 
15%.  NY.  residents  add  7%  ia*- 


CLOCK  KITS 

Your  r>ld  tavorltoi  are  h#re  agnin     Over  7, POO  Sold  to  Dila 
Be  one  of  the  gang  and  order  yours  today! 

Try  your  hand  at  building  the  finest  looking  clock  on  the 
market  lis  satin  finish  anodized  aluminum  case  looks  great 
anywhere  while  six  4"  LED  digits  provide  a  highly  readable 
display.  This  is  a  complete  kit,  no  extras  needed,  and  ii  only 
takes  1-2  hours  to  assemble  Your  choice  o(  case  colors 
silver  gold,  black  [specify! 

Clock  kit.  12/24  hour    DC-5  S2495 

Clock  with  10  min    ID  timer,  12/24  hour,  DO10  $29.95 

Alarm  clock.  12  hour  only,  DC-8  $29.95 

12V  DC  car  clock.  DC- 7  $29-95 

For  wired  and  tested  clocks  add  $10  00  to  kit  price 

SPECIFY  12  OP  24  H0UH  FORMAT 


Siren  Kit 
Produces  upward  and  downward 
wait  characteristic  or  a  police 
siren  5  W  peak  audio  output  runs 
on  3-15  volts  uses  3  45  ohm 
speaker 
Complete  kit,  SVI-3  12,95 


GO  Hi  Time  Base 

'■  :ri  5   15  VI'lT      LBWCU"iP«nl  lJ*l*MI   1 

riD"1J-l  It.  'fl    7  «i1  \h  » 

rp  -  **v  *»« 


SATELLITE  TV  KIT 


I  mag*  '»|ficllon.  1ully  lunatic  audio  iu  t m:ov&r 
'hidden'  UubcaFrlef  s,  divine  by  two  PLL  rtomodu 
Hior  toi  ■AcaHent  infiihoJd  jjorloninanp*  1  ijm 
rrackiriQ  AfC  lo  aasur*  d'tH  free  recepiton  »nd 
frfcou'af  lull  24ctr«nnai  lunaibfacomfagtt 

BiXMS  pflui  uldll!*  TV  »r»t*ffi  irevfta  Th«  R2fl. 

rt»  naHattn m m  te#m ai  a *w*  3d*  pne*  Ovaw 
tHi  POeuUUl  SAT  TEC  HECEtVER  IM  WIT  FOMIt  foum  Hrt*i 


PARTS  PARADE 


naalliafl  m  4  PaUic  Electronics  magd.^np  CQ^er 
ntory  (May  H2J.  (no  nHjabie  R£8  Sal  toe  TV 
receivrrr  ig  now  operating  in  thQusamJit  of  loca- 
lloni.  The  R28  is  aa«y  to-  build:  pro -etched 
ptaiEKl  ixvarda  wMh  acratmed  compononl  Hiyoul 
aaauroi  accLirais  component  plac^manl  «nd  I  he 
crilKal  IF  ssct«on  and  loc*1  os^'Muioi  «re  pre- 
jiHWiWri  and  aligned1  aii  pans  ant  mc'iided 
lor  in*  R2S.  artiaciiw  case  po*«r  vupphr 
'  ««  cvenalcrig  nniuai  as  »*n  11  corn 
inalfxjctorvi  Fedvn  ot  th*  re- 
daa#gn  tor  be*; 


*  comcjkete  Salami*  TV  System  requm 

a  dish  antennt.  LNA  now  noiM-  ampli- 
fief l,  Recover  anit  Modulator 
H?Htac9hrerK0  *l»flo 

R2  B  Recei  vb  1 .  Wl  rod  and  Teg-ted     IWb.DO 
IM'KAwartlpkLN*  w^im 

RM3  RF  Moduialdf  S«  to 

Pricefi  mcludft  domaslic  UPS  shtpfiing 
and  *n5tran£# 


IC  SPECIALS 


LINEAR 


11 
» 

■- 


ll 

13fl 


<T» 


1 

IT  SO 
It  M 
1  *S 
li  00 
HOC 
fioa 

TO  12  00 
I   50 

I  so 

$2fS 

is.ts 


)11 

113 

^:- 

■  ifl 
339 


CMOS 


50 
50 


S9  00 
S3,00 
St  35 
SI. 75 


READOUTS 

■tO  341  *    C  C  11  « 

4D  it                 v  *  1 00 

*t.T?i#trjon-Ci  104 

*  !*»1  43  €  a  to* 


TTL 


74SO0 
7*4t 
7475 
7490 
Ml  96 


%  40 

i  €S 
S  50 
$    SO 

Si  35 


SPECIAL 


nC90 

tone 

720B 

7207A 

72160 

71{J7C 

53t4 

5375A9 

700 1 


£15,00 
S  1,25 
517.50 
S  550 
$2100 
$12.50 
S  2  95 
$  £95 
S  6  50 


Re5islor  Ass  I 

Assert  men  I  ot  Popular  vnkje-s  -    . 
watt    Cut  lead  tgrPCmotmimg    . 
Center    '-■'    Ipads    bap  ol   300  or 
more 

Si  50 


Swilchet 

M<nr  togq*«-  SPOT  11  00 

Refl  PtiinOuTtons  NO         3  *1  DO 


Cryafali 

3IT9©4fi    MHZ  $1. SO 

10  00000    MHZ  15  00 

5  24B800    MHZ  15  00 


Earpfrn>n« 
iea<H  9  cftm  Qocm  lot  »man  ron* 
^puan**'a  jiarns  eicif  ii  *TC 
5  for  11,00 


Mini  9  ohm  Spoakar 
Apprcn    ?'■■    diftm   Round 
lypft  tor  radlOK   irukp  (Mr 
3  lor  SZ  00 


AC  Adapiert 
Good    k>r    c*ocii     n»cad 
cr*#fqfpfs(»r*   1 1Q  VAC  pHig 

8  S  v4c  'i  ?0  mA  II  00 

Tft    vie  ;9  l60mA  f 2  SO 

17   **£  r5  250mA  S3  00 


Solid  Slilf  Bu/irri 
^mall   hu^zer  450  H/    £6  dM    <iuumj 

oulpur  on  Si?  vrit  at  id  3d  rnA   ttl 
rrjrnpariblu  SI.  50 


Audio 
Prescaier 

Make     high     resofuhan     audio 
moasurmenls.  great  Tor  musical 
instrument  lumnq  PLtOfTttB  etc 
Multiplies  audio  LJPm  irpquency 
selectable'  xiO  or  mIOO  gives  Ot 
HZ  resolution  with  1  sec    gate 
time'  High  sensitivity  of  25  mv  1 
meg  input  I  antf  fcgiU-in  tillering 
gives  great  performance     Runs 
on  9V  battery,  all  CMOS 
PS?  kit  129,95 

PS-2  wired  $399S 


600  MHz 
PRESCALE 


«\OTp 


Eitterirj  The  range  of  your 
counter  to  600  MHz  Works 
with  all  counters  Less  than 
1 50  mv  sensilivJty  specify  * 
10  or  -100 

Wired,  tested  PS-1B     J59.95 
Kil    PS-IB  $44.95 


Slug  Tuned  CoMi 
Small  3  16     He«  S4ugs  lurned  cos1 
3  turfis  10  lo*  St  00 


AC  Oullti 

Pa«el  Mount  *rfh  Leads 

4  1100 


FERRITE  BEADS 

*,rp  mto  *nij  »|>«s        ll.'ll  KJ 
6  hnl*.  B»mn  Mm(1s  ^   il  » 


TRANSISTORS 

OKHW^C-F  1*11  00 

J3906p«pc*f  i^-ftae 

mMMNir-f  WflOO 

j44iONPt*C*f  tfti.n 

J49ll«!  II  '   l~-F  4.-11  00 

iMOlPNPC-P  i  ll  00 

4C7IC-*  vsioa 

am  NAW  Si>i«m  H  it 

4$i?*uMf  *p*r  ins  at 

TfttN***sw*  xnoo 

Ta  mp  «*  1 1  h 

pv  < »  7«kW  1 » 

,P    jwh   trt*    T*fi  «A19W 

*»45  i  «- 

4W4ftUJT  1IJ» 


Sockets 

a  Pin  10/1 Z. 00 

14  Pin  101  ZOO 

16  Pin  10/1Z  00 
24  P*n  4'S2  00 

28  Pin  4  12  00 

40  Pin  3  12  00 


Diode* 

51  V  Zenw  20/11.00 
TN914  Type  50/11.00 
1KV?Amp  8/11.  DO 
100V  tAmp     15/11,00 


25  AMP 

100V  Bridge 

11.50  each 

Mini- Bridge  50V 

1  AMP 

2  for  S  1.00 


CAPACITORS 

TAJ9TALLW 
D-KW0  fH*  *■ 

1.5uF2&V3«tOO 
l  8  uF  25V  3^1  00 
,22uF25V  3/11.00 


1O90  **  i6V  nadkji   I  » 

f$Quf  tav  Aai«i  an  oo 

hi  ..i   I'.v -ft ad :ai  tO  11  M 


disa  ctr**Mic 

•    n  ii  eh 


orj»  lev 

tCDpl1 
-1     i«V 


^  ti  oo 

J0  ti  M 

M.-HM 


DC  DC  Comttrtft 
*5  vdlr  input  pcod    -9  vdc  iai  JOma 

■9  ^JcfMrXluCe*-15«!d  icrlimi  fl  25 


2SH  20  turn  Trwn  Por   1  t  00 
i  It    20  Turn  Tnm  ^     I   i0 


i  ii-rarrui    IF  Fj»^   ^. 

M>n  eftLD  OU  »  T  kHz 


IE 


Trimmtf  C*p» 

Sprague     3-*0  pi 

5Tatile  pDlyproPvlene 

SO  *■ 


30  Watt  2  mtr  PWR  AMP 

Simple  Class  C  power  amp  features  8  times  power  gam  1  Win 
for  8  out.  2  W  m  for  IS  out .  4W  in  for  30  out  Matt  output  of  35  W 
incredible  value  complete  with  ail  pans  less  case  and  T-R  relay 
PA-t    30  W  pwf  amp  kit  $22.95 

TR1    RF  sensed  T-R  relay  kit  695 


MflF-MH  rransJStOf  as  u^ed  rn  Pd-T 

B -100b  gain    t&O  rnh/  11 1.95 


RF  actuated  relay  senses  RF 

(1W)  and  closes  DPDT  relay 

For  rf  sensed  T-R  re*ay 

TR-l  Kit     J6.95 


~ 


Powar  Supply  KM 

Complete  (frpte  regulated  pownr 
supply  provides  variobFe  6  to  tBvolliat 
JOOmaarid  *5a(  l  Amp  Excellent  load 
regulation,  good  tiHennci  and  small 
Sl*e     LtjS  Uan&fprrnprS    requir#sfi3V 

ulA  and  24  VCT 

Complpie  krt    PS-atT  16  95 


Cryatai  Microphon* 

$maii  t     diameter    *'   irnch 
crystal  mi^e  cartridge   1  75 


Con  Connector 

Chassis  mount 

BNC  type  $100 


Mini  RG-i?*  Coa* 
10  fl   for  11  00 


I  Volt  Bttlary  Clip* 

Mice  Qu-ahiy  i  Ii[js  5  f6r  11.00 

H"  Rubber  Grummets        10  Tor  11.00 


a  til   o>l  cftQtti  Uitc   caps    '»r>s    *r**i*Qt% 
v~  nag  itoo  pc-i  ii  «-7  e*o  iJOOpci  tut 


ConnaciDn 
6  Pin  |yp«  oo+tf  coniacll  Iot 
<r>A   1Q03  car  CiOCfc  T*0dule 


OP  AMP  Special 
Bl-FETLF  137*1  -£>irectpin  for  pin  y^    |YDaTib!e  Bui  500  0ODMCG 
<nput  i.  %up**  lo*  50  r^rtlT)   \j\j  *..  po*ner  drain 
50  for  ttnif        19  00      ^  10  lor         12  00 


7BMG 

T3MG 

7^3 

309K 

7605 


ti  25 
$1.25 

tso 

11  IS 
It  00 


Ragutatora 


^1, 

11.00 

7S15 

11,00 

7905 

11.25 

7912 

11.25 

ma 

11.25 

Lada    -  your  choice  please  specify 

Mini  fteo  Jumbo  Red.  P-fcgn  intensity  Red  ilkjmmsior  Red  I  11 

M-nr  YeHOw    JumbO  YellO*    Jumbo  Gr##n  B/ll 


Moto^uii  MV  7309  30  PF  Nominil  cap  20-*)  Pf  -  TurttEil*  r*ngp  - 

so  aach  or  l/$i  oo 


Stirtnk  Tubing  Nuba 
H*c*  precut  pen  o<  lAnnh  s<fa   I"  i    • 
V"*h  lo    *     G'Mt  iff  »Di>ces      SO  11  00 


Mini  TO  9?  Heal  Sink» 
Tharmaiioy  Brand  S  tw  n  00 

Te-270  near  Smli  3  tor  f  1  B9> 


OptO  Isolators  -  4N28  type 

Opto  Reflectors  -  Phoio  diode  *  LED 


H 


5  50 
SI  00 


Wofe>  Pint 

Moia*  airoacy  pracirl  m  length  or  '  P»ffact 
»CK  H  pin  iochirti     W  i1rip>  lat  fl  00 


COS  Pftolac«tt» 
n«tnlince  ¥*nei  *iin  i>ghi    2^0  or\m%  iq 
awr  3  m#g  3  ror  fl  00 


*^*5ee  Us*  o/  Adufrfjsers  on  page  T 1-4 
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FACIT  4555  SERIAL  PAGE  PRINTER 

The  Facit  4555  alphanumerlcal  serial  printer  is  complete.   Equipped  with  RS232C  Interface, 
printing  mechanism,  control  electronics,  drive  elect ronicat  power  supply  and  character  genera- 
tor.  The  adaptation  electronics  can  be  modified  in  four  versionstBit-parallel  data  transfer, 
CCITT  (EIA,  RS232C)  for  bit-serial  data  transfer  and  the  current  loop  (TTY)  interface  also  for 
hit  serial  data  transfer.   The  Facit  4555  prints  on  ordinary  paper  and  is  adjustable  for  dif- 
ferent paper  widths  and  formats,  9*5"  paper  width  with  66  lines  per  page  or  DIN  A4  with  70 

lines  per  page* 

SPECIFICATIONS 


Print  speed 

Printing  mode 

Max*  #  of  ch/line 

Matrix 

Char.  Size  Height 

Char-  Size  Width 


Up  tO  60cll.S. 

Incremental  * 
80  alt,  132. 
7X5  dot  matrix. 
2.  7mm/ 1 J  8" 

1.3b/0.05"  132ch/llne 
2.1wa/0,083"  80ch/line 


Char,  spacing 

Char.  Code 
Char.  Set 

Feed  mechanism 


2. 54mm/ 1/10"  SOch/line 
1.55mm/0.06,h  LJZch/Hne 
ECMA-6  7-bit  coded  char,  set 
63  Char,  various  national 
versions. 
Sprocket  feed* 


THESE  UNITS  WERE  FULLED  OUT  OF  SERVICE  IN  GOOD  WORKING  CONDITION,   WE  CHECK  EACH  UNIT  ON  A 
RADIO  SHACK  TR5-80  COLOR  COMPUTER. 


PRINTER  ONLY    $ 129. 99 

Printer  with  linecord,  box  of 
paper,  inter- connect  cable  for 
TRS-80  COLOR  COMPUTER. 

$149.99 


GENEVA  CALCULATOR  WATCH 

This  attractive  watch  has  the  following  modes 

Normal  Time  Setting, 

Calendar  Setting, 

Daily  Alarm  Time  Setting, 

Weekly  Alarm  Time  Setting, 

Chronograph, 

Calculator. 


Featured  in  Black  Plastic 


$24.99 


or       Featured  in  Stainless  Steel 


$29.99 


SILICON  DIODES 

MR751 

lOOvdc 

6 Amp  si 

10/$ 5. 00 

100/538,00 

MRS  10 

lOOOvdc 

3Amps 

10/5  3.75 

L0O/$24.O0 

HEP  I  70 

lOOOvdc 

2  Amps 

2Q/$2.00 

i0O/$l5-00 

1209 

tOOvdc 

1 5Amps 

$2.00 

10/  $15.00 

BYX2 1/200 

aOOvdc 

2  5  Amps 

$2,00 

10/  $15.00 

1N2138A 

600vdc 

60 Amps 

$5.00 

10/  $40.00 

DSS5-04C 

400vdc 

SOAtnps 

$10.00 

10/  $80.00 

IN  32  69 

GGOvdc 

160Ampo 

$15. 00 

1G/$120.GO 

27  5241 

300vdc 

250Ampa 

$20.00 

10/$175.00 

7-57  54 

30Ovdc 

4G0Amps 

$30.00 

10/$250.00 

RCD-15 

I5KVDC 

20ma. 

$3.00 

10/  $20.00 

SMFR20K 

20KVDC 

20ma* 

54,00 

10/  $30.00 

IN4148 

signal 

30/Sl.OO 

100/  $3.00 

FEED  THRU  SOLDER  RF  CAPACT0RS 

»  ■■ 1 ■ - ^ ^ -m-^^^m*m 

470pf  +-20t 

5/$KO0  or   I00/$I5.00  or 

1000/$ 100. 00 

lOOOpf/.OOiuf  +-10% 

4/$ 1.00  or  100/$2G,00  or 
1000/$ 150* 00 


FAIRCHILD  4U6  16K  DYNAMIC  RAMS  200ns.  Fart  ff  I6K7  5 
25  For  $25.00  or  100  For  $90,00  or  1000  For  $750.00 


E  PROMS 
2708  1024x1 
2716  2048xS 
27L32/25L32 


$2.00  each 
$4.00  each 
$10.00  each 


HEWLETT  PACKARD  MICROWAVE  DIODES 


IN  57 11 
IN  57 12 
1N6263 
5082-2835 
5082*2805 


(5082-2800) 
(5082-2810) 
(HSCH-lGOl) 

Quad  Matched 


Schottkv  Barrier  Diodes 

"  ii        ii 


ii 


ii 


ii 
ii 


it 


n 


n 


$1*00  or  10 
$1.50  or  10 

$  ,75  or  10 

$1.50  or  10 


for  S  8.50 

for  $10,00 

for  $  5.00 

for  $10.00 


per  set  $5*00  or  10  for  $40,00 


Toll  Free  Number 
800-528-0180 
(For  orders  only) 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


e7HGl|z  elect roqic$ 


"All  parts  may  be  new  or 
surplus,  and  parts  may  be 
sutjst iluted  with  comparable  pans 
■1  we  are  out  of  stock  of  an  Uem." 
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"MIXERS" 


WATKINS  JOHNSON  WJ-M6  Double  Balanced  Mixer 


LO  and  RF  0.2  to  300MHz 
Conversion  Loss  (SSB) 

Noise  Figure  (SSB) 
Conversion  Compression 


IF  DC  to  300MHz 
6.5dB  Max.  1  to  50MHz 
8.5dB  Max.  .2  to  300MHz 
same  as  above 
8.5dB  Max.  50  to  300MHz 
.3dB  Typ. 


$21,00 


WITH  DATA  SHEET 


NEC  (NIPPON  ELECTRIC  CO.  LTD.  NE57835/2SC2150  Microwave  Transistor 


NF  Min  F=2GHz 
F=3GHz 
F=4GHz 


dB  2.4  Typ. 
dB  3.4  Typ. 
dB  4.3  Typ. 


MAG  F=2GHz 

dB  12  Typ. 

F=3GHz 

dB  9  Typ. 

F=4GHz 

dB  6.5  Typ 

$5.30 


Ft  Gain  Bandwidth  Product  at  Vce=8v,  Ic=10ma.   GHz  4  Min.  6  Typ. 
Vcbo    25v    Vceo    llv    Vebo    3v    Ic   50ma.  Pt.     250mw 

UNELCO  RF  Power  and  Linear  Amplifier  Capacitors 

These  are  the  famous  capacitors  used  by  all  the  RF  Power  and  Linear  .Amplifier 
manufacturers,  and  described  in  the  RF  Data  Book. 


5pf 

5.1pf 

6.8pf 

7pf 

8.2pf 


lOpf 
12pf 
13pf 
14pf 
15pf 


18pf 
22pf 

25pf 
27pf 
27 . 5pf 


30pf 


33pf 
34pf 
40pf 


43pf 
51Pf 
60pf 
80pf 
82pf 


lOOpf 
llOpf 
120pf 
130pf 
140pf 


200pf    1    to 
220pf  11    to 
470pf  51  up 
500pf 
lOOOpf 


lOpcs . 

50pcs. 

pes . 


$1.00  ea 
$  .90  ea 
$    .80    ea 


NIPPON  ELECTRIC  COMPANY  TUNNEL  DIODES 

Peak  Pt.   Current  ma.  Ip 

Valley  Pt.    Current  ma.  Iv 

Peak  Pt.   Voltage  mv.  Vp 

Projected  Peak  Pt.   Voltage  mv,  Vpp  Vf=Ip 

Series  Res.   Ohms  rS 

Terminal   Cap.    pf.  Ct 

Valley  Pt.   Voltage  mv.  VV 


MODEL   1S2199 
9tnin.    lOTyp.    Umax. 
1.2Typ.    1.5max. 
95Typ.   120max. 
480min.    550Typ.    630max 

2.5Typ.  4max. 
1. 7Typ.  2max. 
370Typ. 


1S2200       $7-50 

9min.    lOTyp.    Umax. 

1.2Typ.    1.5max. 

75Typ.<  90max. 

440min.  520Typ.  600max. 

2Typ .  3max . 

5Typ.  8max. 

350Typ.«* 


FAIRCHILD  /  DUMONT  Oscilloscope  Probes  Model  4290B 

Input  Impedance  10  meg.,  Input  Capacity  6.5  to  12pf.,  Division  Ratio  (Volts/Div  Factor) 

10:1,  Cable  Length  4Ft.  ,  Frequency  Range  Over  100MHz. 

These  Probes  will  work  on  all  Tektronix,  Hewlett  Packard,  and  other  Oscilloscopes. 

PRICE   $45.00 


MOTOROLA  RF  DATA  BOOK 

Listsall  Motorola  RF  Transistors  /  RF  Power  Amplifiers,  Varactor  Diodes  and  much  much 
more. 

PRICE   $7.50 


Toll  Free  Number 
800-528-01 80 
(For  orders  only) 


(fftf^HjE  elect roqic$ 


h'AII  parts  may  be  new  or 
surplus,  and  parts  may  be 
substituted  with  comparable  parts 
If  we  are  out  of  stock  ot  an  item." 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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RF  TRANSISTORS,  MICROWAVE  DIODES 


PART 


PRICE 


PART 


PRICE 


PART 


1S2199 

§     7,50 

1S2200 

7.50 

2N1561 

25.00 

2NI562 

25.00 

2N2857 

1.55 

2N2857JAN                         2.55 

2N2876 

1 1.00 

2N2947 

18,35 

2N2948 

15.50 

2N2949 

3.90 

2N2950 

4.60 

2N3375 

8.00 

2N3553 

1.57 

2N3632 

13.80 

2N3818 

5-00 

2N3866 

1.  30 

2N3924 

3.35 

2N3927 

17.75 

2N3950 

25.00 

2N4072 

1.80 

2N4127 

2 1 .  00 

2N4427 

1.30 

2N4428 

1.85 

2N4957 

3.45 

2N4958 

2.90 

2N4959 

2.30 

2N5090 

13,90 

2N5108 

4,00 

2N5109 

1.70 

2N5160 

3.45 

2N5177 

21.62 

2N5179 

1.00 

2N5583 

4.00 

2N5589 

8.65 

2N5590 

10-35 

2N5591 

13.80 

2N5635 

10.95 

2N5637 

15.50 

2N5641 

9.20 

2N5642 

10.95 

2N5643 

15.50 

2N5645 

13.80 

2N5646 

20.70 

2N5691 

18.00 

2N5764 

27.00 

2N5836 

5.45 

2N5842 

8.00 

2N5849 

20.00 

2N5913 

3.25 

2N5922 

10.00 

2N5923 

25.00 

2N5941 

23.00 

2N5942 

40.00 

2N5944 

9.20 

2N5945 

11.50 

2N5946 

19.00 

2N6080 

9.20 

2N6081 

10.35 

2N6082 

11.50 

Toll  Free  Number 

800-528-0180 

(For  orders  only) 

PRICE 


2N6083 

$ 

13.25 

CA2612      (TRW) 

$     25.00 

2N6084 

15.00 

CA2674      (TRW) 

25,00 

2N6094    /M9622 

1 1 .  00 

CA2881-1(TRW) 

25.00 

2N6095   /M9623 

12.00 

CA4101       (TRW) 

25.00 

2N6096   /M9624 

15.50 

CA4201       (TRW) 

25.00 

2N6097 

17.25 

CA4600      (TRW) 

25.00 

2N6136 

21.85 

CD1889 

20,00 

2N6166 

40.25 

C 02 545 

20.00 

2H6201 

50.00 

CMD5L4AB 

20,00 

2N6459 

18.00 

D4959 

10.00 

2N6603 

12,00 

D4987M 

20.00 

2N6680 

80.00 

D5147D 

10,00 

2SC756A 

7.50 

D5506 

10.00 

2SC781 

2.80 

D 582 7AM 

20.00 

2SC1018 

1.00 

DMD6022 

30.00 

25C1042 

12.00 

DMS-2 A~2  50 

40.00 

2SC1070 

2.50 

HEP  7  6 

4.95 

2SC1239 

2.50 

HEPS 3002 

11.30 

2SC1251 

12.00 

HEPS 3003 

30.00 

2SC1306 

2.90 

HEPS  3005 

10.00 

2SC1307 

5.50 

KEPS3006 

19,90 

2SC1760 

1.50 

HEPS 3007 

25.00 

2SC1970 

2,50 

HEPS3010 

11.34 

2SC2166 

5.50 

HTEF2204  H.P. 

112,00 

8B1087 

(M.A.) 

25.00 

5082-0112   H.P, 

14.20 

A50-12 

20.  00 

5082-0253  H.P. 

105,00 

A283B 

5,00 

5082-0320  H.P. 

58,00 

ALD4200N    (AVANTEK) 

395.00 

5082-0386  H.P. 

POR 

AM123 

97,35 

5082-0401   H.P. 

POR 

AM  6  88 

100.00 

5082-0438  H.P. 

POR 

BB105B 

.52 

5082-1028  H.P. 

FOR 

BD4/4JFBD4    (G,E.) 

10.00 

5082-2711   H.P. 

23.  15 

BFQ85 

1.50 

5082-3080  H.P. 

2.00 

BFR90 

1.30 

5082-3188  H.P. 

1.00 

BFR91 

1.65 

5082-6459  H.P, 

POR 

BFW92 

1.50 

5082-8323  H.P. 

POR 

BFX89 

1.00 

35826E  H.P. 

POR 

BFY90 

1.00 

35831E  H.P, 

29.99 

BGY54 

25.00 

35853E  H.P. 

71.50 

BCY55 

25.00 

35854E  H.P. 

75.00 

BGY74 

25.00 

HPA0241  H.P. 

75.60 

BGY75 

25.00 

HXTR3101  H.P. 

7.00 

BL161 

10.00 

HXTR3102   H.P. 

8.75 

BLX67 

11.00 

HXTR6101/2N6617 

H.P. 55.00 

BLY568CF 

2  5.00 

HXTR6104   H.P. 

68.00 

BLY87 

13,00 

HXTR6105  H.P, 

31.00 

BLY88 

14.00 

HXTR6106  H.P. 

33.00 

BLY89 

15,00 

QSCH1995  H.P. 

POR 

BLY90 

20,00 

J02000  TRW 

10.00 

BLY351 

10.00 

J02001   TRW 

25.00 

C4005 

20.00 

J04045  TRW 

25.00 

CA402 

(TRW) 

25.00 

K3A 

10.00 

CA405 

(TRW) 

25.00 

MA450A 

10.00 

CA612B 

(TRW) 

25.00 

MA41487 

POR 

CA2100 

(TRW) 

25.00 

MA41765 

POR 

CA2113 

(TRW) 

25.00 

MA43589 

POR 

CA2200 

(TRW) 

25.00 

MA43636 

FOR 

CA2  2 1 3 

(TRW) 

25.00 

MA47044 

POR 

CA2418 

(TRW) 

25.00 

PRICES  SUI 

MA47651 
3JECT  TO  CHANGE  WITH 

25.50 

OUT  NOTICE 

"All  pans  may  be  new  or 
surplus,  and  parts  may  be 
substituted  wHFt  comparable  parts 
if  we  are  out  of  stock  of  an  item." 


z  elect  rorycfc 
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GaAs,  TUNNEL  DIODES,  ETC. 


PART 


PRICE 


PART 


PRICE 


PART 


PRICE 


MA47100 

S   3,05 

MRF503 

$   6.00 

PT4186B 

$   POR 

MA47202 

30.80 

MRF504 

7.00 

PT4209 

POR 

MA47771 

POR 

MRF509 

5.00 

PT4209C 

POR 

MA47852 

POR 

MRF511 

8.  65 

PT4566 

POR 

MA49558 

POR 

MRF605 

20.00 

PT4570 

POR 

MB4021 

POR 

MRF629 

3.47 

PT4571 

POR 

MBD10I 

1. 00 

HRF644 

23.00 

PT4571A 

POR 

MD0513 

POR 

MRF816 

15.00 

PT4577 

POR 

MHW1171 

42.50 

MRF823 

20.00 

PT4590 

POR 

MHW1182 

48 .  60 

MRF90 1 

3.00 

PT4612 

POR 

MHW4171 

49.35 

MRF8004 

2.  10 

PT4628 

POR 

MHW4172 

51.90 

MS261F 

POR 

PT4640 

POR 

MHW4342 

68.75 

MT4150  Fair* 

POR 

PT4642 

POR 

MLP102 

25-00 

MT5126  Fair. 

POR 

PT5632 

POR 

MM1SOO 

32.32 

MT5481  Fair. 

POR 

PT5749 

POR 

MM1550 

POR 

MT5482  Fair. 

POR 

PT6612 

POR 

MM1552 

50.00 

MT5483  Fair. 

POR 

PT6626 

POR 

MM1553 

50*00 

KT5596  Fair. 

POR 

PT6709 

POR 

MM1614 

10.00 

MT5764  Fair. 

POR 

PT6720 

POR 

MM2608 

5*00 

MT8762  Fair. 

POR 

PT8510 

POR 

MM3375A 

11.50 

MV109 

.77 

PT8524 

POR 

MM4429 

10-00 

MV1401 

8.75 

PT8609 

POR 

MM8O00 

1<15 

MVI624 

1.42 

PT8633 

POR 

MM8006 

2*30 

MV1805 

15. 00 

PT8639 

POR 

M0277L 

POR 

MV18G8 

10.00 

PT8659 

POR 

M0283L 

POR 

MV18I7B 

10.00 

PT8679 

POR 

M03757 

POR 

MV1863B 

10.00 

PT8708 

POR 

MP102 

POR 

MV1864A 

10.00 

PT8709 

POR 

HPN3202 

10*00 

MV1864B 

10.00 

PT8727 

POR 

MPN3401 

.52 

HV1864D 

10.00 

PT8731 

POR 

MPN3412 

i. do 

MV1868D 

10.00 

PT8742 

POR 

MPSU31 

l.OL 

MV2101 

,90 

PT8787 

POR 

MRA2023-1.5  TRW 

42.50 

MV2111 

.90 

PT9790 

41.70 

MRF212/208 

16. 10 

MV2115 

1.55 

PT31962 

POR 

MRF223 

13,25 

MV2201 

.53 

PT31963 

POR 

MRF224 

15.50 

MV2203 

.53 

PT31983 

POR 

MRF237 

3.15 

MV2209 

2.00 

PTX6680 

POR 

MRF238 

12.65 

MV2215 

2.00 

RAY- 3 

24.99 

MRF243 

25*00 

MWA110 

7.45 

40081 

POR 

MRF245 

34,50 

MWA120 

7.80 

40281 

POR 

MRF247 

34.50 

MWA130 

8.25 

40282 

POR 

MRF304 

43.45 

MWA2 1 0 

7.80 

40290 

POR 

MRF3I5 

23.00 

MWA220 

8.25 

RFI10 

25.00 

MRF420 

20.00 

MWA230 

8.65 

SCA3522 

POR 

MRF421 

36-80 

MWA310 

8.25 

SCA3523 

POR 

MRF422 

41.40 

MWA320 

8.65 

SD1065 

POR 

MRF427 

16.10 

MWA330 

9,50 

SS43 

POR 

MRF428 

46.00 

NEC57835 

5,30 

TP1014 

POR 

MRF450/A 

13.80 

ON  382 

5.00 

TP1028 

POR 

MRF453/A 

17.25 

PPT515-20-3 

POR 

TRW- 3 

POR 

HRF454/A 

19.90 

PRT8637 

POR 

UT0504  Avantek 

70-00 

MRF455/A 

16.00 

F5CQ2-160 

POR 

UT0511  Avantek 

75.00 

MRF458 

19.90 

PT3190 

POR 

V15 

4,00 

MRF463 

25.00 

PT3194 

POR 

V33B 

4,00 

MRF472 

1-00 

PT3195 

POR 

V100B 

4.00 

MRF475 

2.90 

PT3537 

POR 

VAB801EC 

25.00 

MRF477 

11.50 

PT4I66E 

POR 

VAB804EC 

25-00 

MRF502 

1.04 

PT4176D 

FOR 

VAS21AN20 

25,00 

Toll  Free  Number 
800-528-0180 
(For  orders  only) 


"AM  parts  may  be  new  or 
surplus,  and  parts  may  be 
substituted  with  comparable  parts 
if  we  are  out  of  stock  of  an  item  " 


cfJVI^Hz  elect roi\ic$ 
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COAXIAL   REUY   SWITCHES  SPDT 


Electronic   Specialty  Co. /Raven  Electronics 
Part  #   25N28  Part    9   SU-01 

26Vdt:   Type  N  Connector,    DC   to   1    GHz. 


FSN  5985-556-9683 


$49,00 


Amp hen o 1 

Part  #  316-10102*3 

115Vac  Type  BHC  DC  to  3  GHz 


$29,99 


FXR 

Part  #  300-1 It 62 

laOVac  Type  BNC  DC  to  4  GHz, 
FSH  5985-543-1225 

$39.99 


FXR 

Part  #  300-11173 
120Vac  Type  BHC  Same 
FSN  5985-543-1850 

$39.99 


BNC  To  Banana  Plug  Coax  Cable  RC-58  36  inch  or  BNC  to  N  Coax  Cable  RC-58  36  Inch, 


$7.99  or  2  For  $13*99  or  10  For  $50.00 


$8*99  or  2  For  $15.99  or  JO  For  $60.00 


SOLID  STATE  RELAYS 


F&B  Model  ECT1DB72 
PRICE  EACH  $5-00 


ivdc  turn  cm 


^vdc  turn  on 


I20vac  contact  at  Zaaips  or  2 Damps  on  a 
10"x  L0"x  ,124  aluminum.  Heatsinfc  with 
silicon  grease. 

240vac  contact  14amps  or  40amps  on  a 
10nx  I0"x  ,124  aluminum.   Heats Ink  with 
silicon  grease. 

240vac  contact  at  I 5amps  or  40amps  on  a 
I0"x  10**  .124  aluminum.  Heat sink  with 
silicon  grease. 

NOTE;  ***   Items  nay  be  substituted  with  other  brands  or  equivalent  model  numbers.  *** 


Difilsig,  inc,  Model  ECS-215 
PRICE  EACH   37,50 

Grigsby/fiarton  Model  GB74GG 
PRICE  EACH   $7.50 


5vdc   turn  on 


JVIIJx 


elect  roqicfc 


All    parts    may    be    new    or 
surplus,    and    pans    may    be 

substituted  with  comparable  parts 
If  wfc  are  ou(  ol  stock  of  an  item."" 


Toll  Free  Number 
800-526-01 80 
(For  orders  only) 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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RECALL  PHONE  MEMOES  TELEPHONE  WITH  24  NUMBER  AUTO  DIALER 

The  Recall  Phone  Telephone  employs  the  latest  state  of  art 
communications  technology.lt  Is  a  combination  telephone 
and  automatic  dialer  that  usea  premium-quality , solid-state 
circuitry  to  assure  high-reliability  performance  in  personal 
or  business  applications.  $49,99 


V 


AEON  ALPHA  RAPID  BOND IMC  GLUE 

Super  Glue  #CE-486  high  strength 
rapid  bonding  adhesive. Alpha 
Cyanoacrylate. Set-Time  20  to  40 
sec . ,0, 7f  1, oz.  (20gm- ) 

$2.00 


TOUCH  TOME  ?AI> 

This  pad  contains  all  the  electronics  to 
produce  standard  touch- tone  tones,  New 
with  data. 


6 


> 


I 


MITSUMI  tIEF/VHf  VARACTOR  TUNER  MODEL  I'VE  1 A 

Perfect  for  those  un scrambler  projects. 
Mew  with  data. 


$9.99  ox  10/389. 99 


519.99  or  10/3149.99 


INTEGRATED  CtRCOIT 


HC1372P 

MC1358P 

MCI350P 

MC1330A1P 

MC1310P 

MC1496P 

LM565N 

LM380N14 

LM1889N 

NE564N 

PJE561N 


Color  TV  Video  Modulator  Circuit. 

IF  Anrp. , Limit er,FM  Detector, Audio  Driver t Electronic  Attenuator, 

[F  Amplifier 

Low  Level  Video  Detector 

FM  Stereo  Demodulator 

Balanced  Modu la  tor /Demodula  tor 

Phase  Locked  Loop 

2 Watt  Audio  Power  Amplifier 

TV  Video  Modulator 

Phase  Locked  Loop 

Phase  Locked  Loop 


1   to   10 

Hup 

A. 42 

$2.95 

5.00 

4.00 

1_50 

1-25 

1.50 

1,15 

4.29 

3.  30 

1.50 

1.25 

2.50 

2.00 

1.56 

1.25 

5.00 

4.00 

10.00 

8.00 

10.00 

8.00 

FERRANT1  ELECTRONICS  AM  RADIO  RECEIVER  MODEL  ZH414  INTEGRATED  CIRCUIT. 
Features: 

1.2  to  1.6  volt  operating  range. »Less  than  O.Sma  current  consumption.  l50KHz  to  3MHz 
Frequency  range. ,Easy  to  assemble, no  alignment  necessary •  Effective  and  variable  AGC  action., 
Will  drive  an  earphone  direct.  Excellent  audio  quality . ,Typlcal  power  gain  of  72dB. ,T0-1B 
package.  With  data. $2.99  or  10  For  §24.99 


Kt  CAD  RECHARGEABLE  BATTERIES 

AA  Battery  Pack  of  6  These  are  Factory 
New.  $5.00 

SUB  C  Pack  of  10  2*5Amp/tir*   $10.00 

Gates  Rechargeable  Battery  Packs 


12vdc  at  2.5/utip/Hr, 
I2vdc  at  5Arap/Hr. 


$11.99 
$15,99 


We  will  be  closed  April 
27th  through  May  2nd . . 

See  you  at  the  Dayton 
Hamvention! 


c^iG^x  electroi|ic$ 


,hAM  parts  may  be  new  or 
surplus,  and  parts  may  be 
substituted  with  comparable  parts 
•1  we  are  out  of  stock  of  an  uem  " 


Toll  Free  Number 
800-528-0100 
(Far  orders  only) 

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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"SOCKETS  AND  CHIMNEYS" 


EIMAC  TUBE  SOCKETS  AND  CHIMNEYS 


SK110 

SK300A 

SK400 

SK406 

BK416 

SK500 

SK600 

SK602 

SK606 

SK607 

SK610 

SR620 

SK626 

SK630 

SK636B 

SK64Q 

SK646 

SK7GQ 

SK711A 

SK740 

SK770 

SK800A 

SK306 

SK&iO 

SK900 

SK906 

SK1420 

SKU90 


Socket 

Socket  For  4CX50OOA,R*J,  4CX10»OQQD,  ^CXlSsQOOA.J 

Socket  For  4-125A>2S0A,400A>4OOC>4PR125A,4OOA>4-500A> 5-500A 

Chimney  For  4-250Al400A1400C,4PR400A 

Chimney  For  3-40OZ 

Socket  For  4-1000A/4PR1000A/E 

Socket  For  4CX250E ,BCtFG JR>4CX350A,F,FJ 

Socket  For  4CX250B,BC>FG,RJ4CX35GA,F,FJ 

Chimney  For  4CX25OB,BC1FGtR,4CXS50A,FtFJ 

Socket  For  4CX600J,JA 

Socket  For  4CX600J.JA 

Socket  For  4CX600J.JA 

Chimney  For  4CX6GQJ,JA 

Socket  For  4CX600J,JA 

Chimney  For  4CX6QGJ\JA 

Socket  For  4CX600J.JA 

Chimney  For  4CX600J.JA 

Socket  For  4CX3O0A, Y ,4CX125C,F 

Socket  For  4CX300A.Y ,4CX125C,F 

Socket  For  4CX300A,Y,4CX125C,F 

Socket  For  4CX300A.Y ,4CX125C1F 

Socket  For  4CXlOOOAJ4CX1500B 

Chimney  For  4CX10OOA»4CX15O0B 

Socket  For  4CX1000A,4CX150QB 

Socket  For  4X500A 

Chimney  For  4X500A 

Socket  For  5CX3000A 

Socket  For  4CVS00OA 


$FOR 

$520.  O'O 

260.00 

74*00 

36.00 

390.00 

51,00 

73.00 

11.00 

60.00 

60.00 

66.00 

10.00 

66,00 

34,00 

36,00 

71,00 

22  5.00 

225.00 

86.00 

86.00 

225-00 

40,00 

225.00 

300,00 

57,00 

650,00 

585,00 


JOHNSON  TUBE  SOCKETS  AND  CHIMNEYS 


124-1 11/SK606 
122-0275-001 
124-0113-00 
124-1 16/SK630A 
124-1 15-2/SK620A 


Chimney  For  4CX250B,BC,FG, R,  4CX35QA,EfFJ 

Socket  For  3-500Z,  4-125A,  250%  400A,  4-500A,  5-500A 

Capacitor  Ring 

Socket  For  4CX250B,BC,FG,E.f,  /4CX350AtF,FJ 

Socket  For  4CX250BtBClFG ,R,  /4CX350A,F3FJ 

813  Tube  Socket 


$  10.00 
(pair) 15.00 
15.00 
55.00 
55.00 
20,00 


CHIP  CAPACITORS 

.8pf 

lpf 

l.lpf 

l,4pf 

L5pf 

l.Spf 
2.2pf 
2.7pf 
3.3pf 
3,6pf 
3.9pf 
4.7pf 
5. 6pf 
6.8pf 
S.Zpf 


PRICES 


I  to  10  - 

II  to  50  ■ 

51  to  100 


10pf 
I2pf 

15pf 
18pf 
20pf 

22pf 
24pf 
27pf 
33pf 
39pf 
47pf 
51pf 
56pf 
68pf 
82pf 

99t 
90£ 

not 


lOOpf* 

HOpf 

120pf 

130pf 

150pf 

160pf 

180pf 

2QQpf 

220pf* 

24Qpf 

270pf 

aoopf 

330pf 
360pf 
390pf 


TUBE  CAPS  (Plate) 

S  1  1  .  tl(j 

HRlf  4 

HR2.3,  6  &  7 

13.00 

HR5,  8 

14,00 

HR9 

17.00 

HR10 

20.00 

430pf 
470pf 

SlOpf 

560pf 
620pf 

eaopf 

820pf 
lOOOpf/.OOluf* 

iaoopf/.ooi8uf 

2700pf/.0027uf 
lO.OOOpf/.Oluf 

12,000pf/.012uf 
15,000pf/,015uf 

18t000pf/,018uf 


101  to  1000 

1001  &  UP 


60$ 
35* 


*  IS  A  SPECIAL  PRICE:   10  for  $7.50 

100  for  $65,00 
1000  for  1350.00 


UATKINS  JOHNSON  WJ-V907:  Voltage  Controlled  Microwave  Oscillator     $110.00 

Frequency  range  3.6  to  4.2GHz,  Power  ouput,  Kin.  lOdBm  typical,  8dBm  Guaranteed. 
Spurious  output  suppression  Harmonic  (nf0),  min.  20dB  typical,  In-Band  Mon -Harmonic,  min. 
60dB  typical,  Residual  FM,  pk  to  pk,  Max.  5KHz,  pushing  factor,  Max.  8KHz/V,  Pulling  figure 
(1.5:1  VSWR),  Max,  60MHz,  Tuning  voltage  range  +1  to  +15volts,  Tuning  current,  Max,  ~0,lmAt 
modulation  sensitivity  range,  Max,  120  to  3QMHz/V,  Input  capacitance,  Max.  lOOpf,  Oscillator 
Bias  +15  +-0.05  volts  @  55mA,  Max, 


Toll  Free  Number 
800-528-01 80 
(For  orders  only) 


"All  parts  may  be  new  or 
surplus,  and  parts  may  be 
substituted  with  comparable  parts 

if  we  are  out  of  stock  of  an  item." 


(fM^Hjs  elect roi|tc§ 
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TUBES 


TYPE 


PRICE 


TYPE 


2E26 

$   5-69 

KT88 

2K28 

100.00 

DX362 

2X1000A 

300,00 

DX415 

3B22 

19-75 

572B/T160L 

3B28/866A 

7*50 

592/3-200A3 

3-500Z 

102.00 

807 

3-1000Z 

400.00 

811 

3CX1000A/8283 

428.00 

811A 

3CX1500A7/887 

533-00 

812A 

3X25O0A3 

200-00 

813 

3CX3000A7 

490.00 

829B 

4-65A/8165 

45 .  00 

832A 

4-125A/4D21 

58,00 

4624 

4-250A/5D22 

75.00 

4662 

4-400A/8432 

90.00 

4665 

4-400C/6775 

95.00 

5675/A 

4-1000A/8166 

300.00 

5721 

4B32 

22-00 

5768 

4E27A/5-125B 

155.00 

5836 

4CS250R 

146.00 

5837 

4X150A/7034 

30,00 

5861/EC55 

4X150D/7035 

40.00 

5876A 

4X15GG/8172 

100,00 

5881 /6L6W 

4X2 50B 

30.00 

5893 

4CX250B/7203 

45.00 

5894/A 

4CX250F/G/8621 

55-00 

5894/B 

4CX250K/8245 

100.00 

5946 

4CX250R/7580W 

69.00 

6080 

4CX300A/8167 

140.00 

6083/AX9909 

4CX350A/8321 

83.00 

6098/6AK6 

4CX350F/J/8904 

95.00 

6115/A 

4X500A 

232.00 

6146 

4CX600J/8809 

607.00 

6146A 

4CW800F 

625.00 

6146B/8298A 

4CX1000A/8168 

340,00 

6146W 

4CX1500B/866O 

397,00 

6156 

4CX5000A/8170 

932.00 

6159 

4CX1000OD/8171 

990. 00 

6161 

4CX15QQ0A/8281 

1260.00 

6291 

4PR60A 

100.00 

6293 

4PR60B/8252 

175.00 

6360 

4PR400A/8188 

192.00 

6524 

5CX1500A 

569 .  00 

6550 

6BK4C 

6,00 

6JM6 

6DQ5 

5-00 

6JN6 

6FW5 

6.00 

6JS6B 

6GE5 

6.00 

6KG6/EL505 

6GJ5 

6.00 

6KM6 

6HS5 

6,00 

6KN6 

6JB5/6HE5 

6,00 

6LF6 

6JB6A 

6,00 

6LQ6  (GE) 

TYPE 


PRICE 

20.00 

50.00 
50.00 
49 .  00 

144.00 
7.50 
10.00 
15,00 
35.00 
50.00 
38.00 
28.00 

310,00 
80.00 

585.00 
25.00 

200.00 
85,00 

100.00 

100.00 

110,00 
25,00 
6.00 
45,00 
50-00 
60,00 

258,00 
10. 00 
89.00 
14.00 

110.00 

7.00 

7.50 

8,50 

14.00 

66.00 

15-00 

233,00 

125.00 

12.00 

5,00 

53,00 

10,00 

6.00 
6.00 
6.00 
6.00 
6.00 
6-00 
6,00 
6,00 


NOTICE  ALL  PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT  NOTICE  !  I  I  I  I  I  I  I  1  I  1  1  1  1  1  !!  1  I  1  I  !  1 1  I  !  I! 
TUBES  MAY  EITHER  BE  NEW  OR  SURPLUS  CONDITION  !!!!!!!!!!!!  I  !!  M  !!!!!!  M  !!!  M  !!  H  !!!  ! 


PRICE 


6562/6974A 

$  50. 00 

6832 

22.00 

6883/8032A/8552 

7.00 

6897 

110.00 

6907A 

75-00 

6939 

15,00 

7094 

125,00 

7117 

17*00 

7211 

60.00 

7289/3CX100A5 

34 ,  00 

7360 

11,00 

7377 

67.00 

7408 

4.00 

7650 

250.00 

7695 

8.00 

7843 

58.00 

7854 

83.00 

7868 

5.00 

7894 

12-00 

8072 

65.00 

8117A 

130.00 

8121 

60.00 

8122 

100.00 

8236 

30-00 

8295/PL172 

506.00 

8462 

100.00 

8505A 

73.50 

8533W 

92,00 

8560/A 

65.00 

8560AS 

90.00 

8608 

34.00 

8637 

38-00 

8643 

100.00 

8647 

123.00 

8737/5894B 

60.00 

8873 

260.00 

8874 

260.00 

8875 

260- 00 

8877 

533.00 

8908 

12*00 

8930/651Z 

71.00 

8950 

12,00 

6LQ6  (Sylvania) 

7,50 

6LU8 

6.00 

6LX6 

6.00 

6ME6 

6,00 

12BY7A 

4.00 

12JB6A 

6.00 

6KD6 

6.00 

6JT6A 

6.00 

6KD6 

6.00 

llllilllllllll!! 

!!!!!!!!!!! 

I!!!!!!!!!! !!!!! 

IIMIIIIItt 

Toll  Free  Number 
800-528-01 80 

(For  orders  only) 


"AH  parts  may  be  new  or 
surplus,  and  pans  may  be 
substituted  with  comparable  parts 
if  we  are  out  of  stock  of  an  Item." 
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JJ 


FILTERS 

COLLINS  Mechanical   Filter  #526-9724-010  MODEL  M55Z32F 

455KHZ  at  3.2KHz  wide,  May  be  other  models  but  equivalent.  May  be  used  or  new,  $15,99 

ATLAS  Crystal  Filters 

5,595-2.7/8/LSB,    5,595-2*7/l£B 

8  pole  2.7KH2  wide  Upper  sideband.   Inpedence  SOOotas  15pf  In/800ohms  Opf  out*  19,99 

5.595-2.7/6/U,  5*595~2.7/USB 

8  pole  2.7Khz  wide  Upper  sideband.  Inpedence  SOOohms  15pf  In/SOOohms  Opf  out-     19,99 

5.595-.5O0/4,  5,595-.500/4/CW 

4  pole  500  cycles  wide  CW.  Impedance  BOOohms  15pf  In/800ohms  Opf  out,  19.99 

9 . 0USB/CW 

6  pole  2,7KH2  wide  at  6dB,  Impedance  680ohms  7pf  In/300ohms  Bpf  out.  CW-1599Hz    19.99 

KOKUSAI  ELECTRIC  CO.  Mechanical  Filter  ffllF-155-ZL/ZU-21H 

4S5KKZ  at  Center  Frequency  of  453.5KC,  Carrier  Frequency  of  455KHz  2,36KC  Bandwidth, 
Upper  sideband,      (ZU)  19.99 

Ir>wer  sideband.      {ZL)  19.99 

CRYSTAL  FILTERS 


NIKKO 

TEW 

SDK 

TWA 

TYCO/CD 

MDTOEOLA 

PTI 

PTI 

PTI 

CCHTBCH 

FPC 

FILTECH 


FX-07800C 

FEE- 103-2 

SCH-I13A 

TF-31H25Q 

001019880 

4884863B01 

5350C 

5426C 

1479 

A10300 

ERXP-15700 

2131 


7 .  3MHz 

10, 6935MHz 

11, 2735MHz 

CF  3179.31012 

10.7MHz  2poIe  15KHz  bandwidth 

11,7MHz  2pole  15KHz  bandwidth 

I2mz   2pole  15KHz  bandwidth 

21, 4MHz  2pole  15KHZ  bandwidth 

10.7MHZ  8pole  bandwidth  7f5KHz  at  3dB,  5KHz  at  6dB 

45MHz  2 pole  15KHz  bandwidth 

20.6MHz  36KHz  wide 

CF  7.825MHz 


510.00 

10,00 

10,00 

19,99 

5.00 

5.00 

5.00 

5.00 

20.00 

6.00 

10.00 

10.00 


»&O0t«<4«4*»«t»V«4««««frft«444»ft4«44»«#4O«44**«»*»»»4«#tt««**ft««»fl*««»»«tt»ft444««ft 


CERAMIC  FILTERS 

AXEL 
CLEOTTE 

:•:  tata 


NIPPON 


TOKIN 
MATSUSHIRA 


4F449 

TCM31A 

TCF4-12D36A 

BFB455B 

BFB455L 

CFTC455E 

CFM4  55D 

CFR455E 

CFU455B 

CFU455C 

CFU455G 

CFU455H 

CFU455I 

CFW455D 

CFW455H 

SFB455D 

SFD455D 

SFE10.7MA 

SFE10.7MS 

SFG10.7MA 

IF-B4/CFU455I 

LF-B6/CFU455H 

LF-C18 

CF455A/BFU455K 

EFC-L45SK 


12.6KC  Bandpass  Filter  3dB  bandwidth  1.6KH2  frcro  ll.8-13.4KHz 

455:<Hz^-2KHz  bandwidth  4-7%  at  3dB 

455KHz4-lKHz  bandwidth  6tfB  min  12KHz,   60dB  max  36KH2 

455KHZ 

455KHZ 

455KH2  +-5.5KHZ  at  3dB  ,  4-8KHz  at  6dB  ,  H-I6KHz  at  50dB 

455KHz  +-7KHZ  at  3dB  ,  +-10KHZ  at  6dB  ,  4-20KHz  at  50dB 

455KHZ  -+-5,5KHz  at  3dB  ,  +-8KH2  at  6dB  ,  +-16KHZ  at  €0dB 

455KHz  +-2KHz  bandwidth  +-15KHz  at  6dB,  4-30KHz  at  40dB 

455KHz  4-2KHZ  bandwidth  +-12,5KHz  at  6dB  f   4-24KHz  at  40dB 

455KHZ  +-LKHZ  bandwidth  +-4,5KHz  at  6dB  ,  +-10KHZ  at  40dB 

455KHz  -1-lKHz  bandwidth  4-3K!fz  at  6dB  ,  -f-9lfflz  at  40dB 

455KHZ  4-LKHz  bandwidth  +-2KHZ  at  6dB  ,  +-6KHz  at  40dB 

455KHz  -i-lOKHz  at  6dB  ,  -T-20KHz  at  40dB 

455KHz  ^3KHz  at  6dB  ,  -i-9KHz  at  40dB 

455KHz 

3dB  bandwidth  4,5KHz  <f-lKHz 


455KHZ  4~2KHz 
10.7MHz  280KHZ 
10,7MHz  230KHz 
10.7MHz 
455KHZ  +-LKHZ 
455KH2  4-lKHz 
455KHZ 
455KH2 

455KH2  -I-2KHZ 
455KH2 


50KHZ  at  3dB 
50KHZ  at  3dB 


650KHZ  at  20dB 
570KHZ  at  20dB 


10,00 
5.00 

10.00 
2.50 
3,50 
6, 65 
6.65 
8.00 
2.90 
2,90 
2,90 
2,90 
2,90 
2,90 
2,90 
2.50 
5.00 
2,50 
2.50 

10,00 
2.90 
2,90 
2,90 

10,00 
5,00 
7.00 


tfo#ll1ltt*»«*4tt»««***#*«**#ft*»**#*«#»»##»l|»*«#*«-**«***#»*#lt»*-H-**-ll*fr#**-H--»«4«-*»4*-»* 

SFECTRA  PHYSICS  INC,  Model  088  HeNe  LASER  TUBES 

BEAM  DIA,  ,75MM  BEAM  DIR,  2.7MR 

1Q00VDC  +-100VDC         At  3.7MA 

R0TR0N  MUFFIN  FANS  Model  HARK**/HU2A1 

IMPEDENCE  PiCOBCTED-F 


POWER  OUTPUT  1.6MW. 
68K  OHM  1WATT  BALLAST 


SKV  STARTING  VOLTAGE  DC 

$59.99 


115  VAC     14WATTS 
105CFM  at  60CPS 


50/60CPS 

THESE  ARE  NEW 


88CFM  at  50CPS 


eJVf  ^H  z  elect  roqie$ 


Free  Number 
800-528-0180 


$  7.99 

"All    parts    may   be    new   or 
surplus,    and    parts    may    be 

substlluted  with  comparable  parts 


PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE        (FOf  OfderS  Only)        l*  wiiwoui  at  stock  ol.n  Item 


k 
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"CHIPS" 


FAIRCHILO 

95H90DC 
96M91DC 
1 1 C90DC 
11C91DC 
11C06DC 
11C05DC 

11C01FC 
82S90 


11C24DC 


11C44DC 


VHP  AND  UMF  PRESCALER  CHIPS 

350MCPrescaier  divide  by  10H1 

350MC  Presc  a  ler  divide  &¥  5f6 

650MC  Prescaler  divide oy  IOM1 

6S0MC  Prescaler  divide  by  5/6 

UHF  Prescaler  750MC  0  Type  Flip  Flop 

1GHz  Courtier  Divide  by  4 

{Regular  price S75  GO) 

High  Speed  Dual  5/4  Inpul  NO/NORGate 

Presettable  High  Speed  Decade/Binary 

Counter  used  wUh  the  nC90/91  or  the 

95H90/91  Prescaler  can  divide  by  100. 

(Stgnetics) 

This  chip  is  the  same  as  a  Motorola 

MC4024M324  Dual  TTL  VoitaQe  Control 

Multivibrator, 

This  chip  is  the  same  as  a  Motorola 
MC4044/4344  Phase  Frequency  Detector 


PRICE 

HEWLETT  PACKARD 

1  0.50 

MIXERS  MODELS 

1061 4 A 

10514B 

0.50 

Frequency  Range 

2MHz  10  500MC 

2MHZ  tO 

15.50 

500  MC 

15.50 

Input/Output  Frequency  L  &  R 

200KHZ  to 

2O0KHZ  to 

12.30 

50QMC 

5O0MC 

X 

DC  lo  500MC 

DC  to  500MC 

50.00 

Mixer  Conversion  Loss  (A) 

7dB 

7dB 

15.40 

(B) 

MB 

9dB 

Noise  Performance  (SSB)  (A) 

7dB 

7dB 

(B) 

9dB 

9dB 

PRICE 

$49.99       PRICE 

$39  99 

5.00 

3.37 
3.37 


GENERAL  ELECTRIC  CO,  GUNN  DIODE  MODEL  Y  2107 
Fred  Gap  (GHZ)  12  to  18.  Output  [Min  )  lOQmW.  Duty  (%J 
CvV.  Typ  Bias  (Vdc)  8.0,  Type.  Oper  (MAdc)  550,  Max  Thres 
(mAdc)  1000.  Max  Bias  (Vdc)  10  0  $39.99 

VARIAN  GALLIUM  ARSENIDE  GUNN  DIODES  MODEL  VSX  9201S5 
Freq  Coverage  0  lo  12.4GHz,  Output  (Mm.)  tOOmW.  Bias 
Voyage  {Max  r  Uvdc   Bias  current  (mAdc)  Operating  550  Typ 
750 Max  .Threshold 850 Tup  lOOOMax  S39.99 

VARI-L  Co.  Inc.  MODEL  SS-43  AM  MODULATOR 

Freq  Range  60  10  *50MC,  Insertion  Loss  l3dB  Nominal. 
Signal  Port  Imp  SOohms  Nominal  Signal  Port  RF  Power 
+  lOdBm  Max „  Modulation  Port  BW  DC  to  1KHZ  Moduianon 
Port  Bias  ima.  Nomtnal.  $24.99 


AVANTEKCASCADABLE 
MODULAR  AMPLIFIERS 

Frequency  Range 

Gain 

Noise  Figure 

Power  Output 


Gam  Flatness 
input  Power  VdC 
mA 


Model  UTO-504      UT0  511 


5  to  500  MHz 

5  to  500  MHz 

6dB 

T5dB 

11dB 

2  3dB  to3dB 

+  17dB 

-2dB  to 
-3dB 

idB 

IdB 

+  24 

+  15 

100 

10 

PRICE    $7000 

PRICE 

$75.00 

ORDERING  INSTRUCTIONS 
DEFECTIVE  MATERIAL  *■  Clvma  I*  def*Ctn*  *ta»*i*rl  «*jv  0*  m*3m  *HH*n  ■*«!*  *tt  »,?i^w«pl  o* 
pasce*  Aeciafrnemwat  tnekide  ma  oefecii^miseriattffpt  sata^c,  p^rpoeeet,  om*  mwoK*  rwam,,  and  trveoaie 

at  ptfcmM  Ait  r»turtit  muit  be  seated  properly  or  «  m*  vMt  aft  ■■ffawftti 

DELIVERY  Order*  v*  nonto«l<Y  ifrttwd  *irh*n  4ft  Hours  »«**  recetpl  O*  :j|!5nrs  VOe  M  j  pan  raa  IB  Dm 
becfcOrtieted  the  C^mlomv  4  notified  Our  normH  «ftippift<g  method  H  v>m  F  m*  Oa*J  W*s'  or  U»S  dw^S^  an 
we  »nt3  «*$nr  of  m*  package  On  test  ec*«pm*rrt  it  ■*  p*  A*  any  FOB  i*.pp-r*o  po 

FQ  AEtOM  OflOf  *»S  Ml  *o™^rt  wows  must  be  pfeca--a  *>in  esthWt  checft  or  «wty  order  mat  out «  u  S 
.    d»  We  ere  tony  oul  C  O  0  i*  rWrt  available  to  for**fln  coufltiie*  »no  Letters  <ji  CiecM  «r«  nol  an  acceptaple 
of  pafm#fli  «>tr.*r   Put^f  'nfflcmalttry  4  eranaftc  on  mww*i  I 

HOURS  Mandey  mil.  S»lunJ*v  IXlim  iq  iOC  p  m 

INSURANCE.  p>mm  mciiKle  33*  toreecri  jdMMJBWBl  SEOQ0G  owe*  tiOOOO,  Um|*rJ  Pwcti  am? 

OPDEP  FOAMS:  rHt*  or<J»r  forms  ***  inctufttd  W«th  BBC^  Ofu**  Fflr  yo^r  CQr>vWit*rwfl   AOdiflona.  ronra  »« 

POSTAGE  MimrfHjrti  snip-pi^Q  *r«Jfiim3i-nfl  in  tne  US.  C*n»01,  *r»0  MtnCO  H  $3  50*1 1  OtfWp  countries  4  S5  DO 

Oil  foreign  rjrderi  inciu0»  2Qa'*  anippng  and  hpnci'in-a 

PHEPAip  OflDEftS:  Otcv  mult  tw  accdrnpanioa  oy  *  cnach. 

PAiCES:  Prict*  in  itJDjtct  lo  chinge  wnnom  notici. 

RESTOCK  CHARGE    H  fUrfl  IfB  fetumad  to  MHZ  Elodromes  dgf  l-o  cuilornar  flrror   cgainmar  will  ba  held 

raapoflNbla  For  «ip«){(#ii4««9,  *«^  Da  charged  a  l5*/«  raalocitmg  fas,  wltti  tfiattmamdarin  qredfion^-  All  Wum* 

mual  hftva  aoproval 

SALES  TAX:  ANion*  mull  edd  5%  sales  tax,  unless  e  iignid.  A«-|*oni  retiit  im  c*fd  n  currefitiy  on  Me  with 

Nknt  Eiectfoniti  An  ordai*  placed  toy  oeTsona  outside  oi  AfiK»na,  toul  delivered  lo  psraona  in  Anzone  Mtt  tub- 

iecl  l&ifti  5%  laleslei 

SHOflTAGE  OH  DAMAGE:  AH  clatma  lor  mortage*  &r  damages  mull  be  m*4*  wMfur  5  deys  efler  rscerpt  OT 

oercei  Ciaiin*  myn  -ncpude  ouf  invoice  rtum&ar  #id  W*  aat*  at  purchase  Cu<inTie"-i  wmch  do  r»oi  noufv  at 

mtmn  tnir*  trme  ppmoo  *jJ1  fie  t»w  »eiponai we  lor  the  entire  o»oer  ei  we  *m  con*»dar  in*  ord*f  compiat« 

OUR  SO)  NUMB  Eft  IS  STRICTLY  ftDR  ORDE«S  ONLT 

hfQ  INFORMATION  WILL  6t£  GIVEN   1  flOC  WflO^BO 


FREQUENCY  SOURCES,  INC  MODEL  MS -74X 
MICROWAVE  SIGNAL  SOURCE 

MS-74X  Mechanically  Tunable  Frequency  Range  {MHz)  10630  to 
11230  (10  63  to  11.23GHz)  Minimum  Output  Power  (mW)  10,  Overall 
Multiplier  Ratio  108,  Iniernal  Crystal  OscHJaior  Frequency  Range 
(MHz)  98.4  to  104  0.  Maximum  Input  Current  (mA)  400, 
The  siqna!  source  are  designed  tor  applications  where  high  stability 
and  low  noise  are  of  prime  concern  these  sources  utilize  fundamen- 
tal transistor  oscillators  with  high  Q  coaxial  canities,  followed  oy 
broadband  si  able  step  recovery  diode  multipliers  This  design 
allows  single  screw  mechanical  adjustment  of  frequency  over  sian* 
dard  communications  bands  Broadband  sampling  circuits  are  used 
to  phase  lock  the  oscillator  to  a  high  stability  reference  which  may 
oe  either  an  internal  self-contained  crystal  oscillator,  external 
primary  standard  or  VHP  synthesizer  This  unique  technique  allows 
for  optimization  of  both  FM  noise  and  long  term  stability  List  Price 
is  S 11 5fi  00  (THESE  ARE  NEW)  Our  Price— $283, 


HEWLETT  PACKARD  1N5712  MICROWAVE  DIODE 

This  diode  win  replace  theMBDTOt,  TN57n,  5082  2SO0. 

5082  2835  ect  This  will  work  like  a  champ  in  all  those 

Down  Converter  projects  $1.50  or  107S  10.00 

MOTOROLA  MHW1172R  LOW  DISTORTION 

WIDEBAND  AMPLIFIER  MODULE. 

Frequency  Range  40  to  300  MHz  r  Power  Gam  at  50MHz 

166mm  to  I7.4max,  Gain  Flainess  ±0.1  Typ    ±0,2 

Max  dB ..  DC  Supply  Voltage  -  28vdc.  RF  Voltage  Inpul 

+  70dBmV  PRICE  $29.99 

GENERAL  ELECTRIC  AA  NICADS 

Model  W4TB905HDH  G1 

Pack  of  6  for  $5.00  or  60  Cells.  10  Packs  for  $45  00 

These  may  be  broken  down  to  individual  cells 


TERMS  DOM€5T<C  Prepaid  COD.  or  C/«dU  Card 

FOREIGN/  Prepaid  only,  V£  Fund*— monty  pfHt  at  cmsttim'%  cfteck  onff 
C.O-fK:  *cceptao<e  bir  tei«pfwrw  or  m*u  Pa^meni  rrofR  customer  will  fee  ov  c*»h,  money  atti**  or  ce»n»e*  » 
chec*   We  ere  W*Y  cul  *e  Cftnncl  acsepT  personal  cflec**  for  C  CD  5 

CONFIRMING  O BOERS  We  *oukt  preler  trai  conf*rmjfii3  of  fler*  not  be  sent  altera  telephone  Q«ief  *ia*  oeen 
p'aced  M  compeny  po^cy  rtecessiiaiea  a  confirming  order,  pteese  nwrX  "CONFIRMING    boWy  on  the  oroer 
\t  pca&iams  or  duplicate  an»prnertts  occur  due  IB  »n  order  *tuch  is  not  ofOpetiy  markBd,  cu*iomers  *ill  be 
held  retocrt**Dle  lor  any  charges  incurred,  pluft  t  15^  reeioefc  charoe  on  returned  pen*. 
C  RE  DIT  C*  RD*;    Wf  ACCEPT  MASTERCARD  VISA  AND  AMERhC AH  EXPRESS. 
DATA  SHEETS;  When  we  have  data  sheets  m  stock  on  devices  *e  do  lupply  them  wdft  the  orfler 


master  charge 


cSrWz 


electroqic^ 


*^48 


(602)  24a-3tf3T 
1602)  242  W1 6 

2111  W.  CAMELBACK  ROAD 
PHOENIX,  ARIZONA  B501S 

Toll  Free  Number 
&D0  526-0  IflO 
(For  order*  only) 


"All  parts  may  be  new  or 
surplus,  and  parts  may  De 
substituted  with  comparable  parts 
it  we  are  out  of  stock  ol  an  item/' 


See  U&t  ot  Advertisers  on  page  1 1* 
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NEW  LOW-NOISE  PREAM PS    RECEIVING  CONVERTERS    TRANSMIT  CONVERTERS 


New  low-noise  microwave  transistors  make 
preamps  in  the  0.9  to  1.0  dB  noise  figure 
range  possible  without  the  fragility  and  power 
supply  problems  of  gas-fet  s  Units  furnished 
wired  and  tuned  to  ham  band.  Can  be  easily 
retuned  to  nearby  freq. 


tykxtBts  LNAf  i 
P3Q,  and  P4$2 


Model 

LNA  28 
LNA50 
LNA  144 
LNA  220 
LNA  432 


Tunable 
Frt?q  Range 

20-40 

40-70 
120-180 
180-250 
380-470 


Noise  Figure  Gain 

0.9  dB  20  dB 

0,9  dB  20  dB 

tOdB  ISdB 

J.OdB  I7d8 

1.0  dB  l&dB 


Price 

$39.95 
539,95 
S39.9S 
$39  95 
S44.95 


ECONOMY  PREAMPS 


Our  traditional  preamps.  proven  in  years  of 
service.  Over  20,000  in  use  throughout  the 
world.  Tuneable  over  narrow  range.  Specify 
exact  freq.  band  needed  Gain  16-20  dB.  NF  = 
2  dB  or  less,  VHF  units  available  27  to  300  MHz. 
UHF  units  available  300  to  650  MHt 

•  P30K,  VHF  Kit  less  case  $14.95 

•  P30C.  VHF  Kit  with  case  $20.95 
t  P30W  VHF  Wired/Tested  $29.95 

•  P432K,  UHF  Kit  less  case  $18.95 

•  P432C,  UHF  Kit  with  case  $24.95 

•  P432W.  UHFWired^Tested        $33.95 

P432  also  available  in  broadband  version  to 
cover  20-650  MHz  without  tuning.  Same  price 
as  P432;  add  "B"  to  model  #. 


HELICAL  RESONATOR 
PREAMPS 


Our  lab  has  developed  a  new  line  of  low-noise 
receiver  preamps  with  helical  resonator  filters 
built  in.  The  combination  of  a  low  noise  amplifier 
simitar  to  the  LNA  series  and  the  sharp  selectivity 
of  a  3  or  4  section  helical  resonator  provides 
increased  sensitivity  while  reducing  intermod 
and  cross-band  interference  in  critical  appli- 
cations. See  selectivity  curves  at  right.  Noise 
figure  =  1  to  1.2  dB.  Gain  =  12  to  15  dB. 


Model 

HRA-144 
HRA-220 
HRA-432 


Tuning  Range 

143-150  MHz 
213-233  MHz 
420-450  MHz 


Price 

$49.95 
$49.95 


Models  to  cover  every  practical  rf  &  if  range  to 
listen  to  SSB.  FM,  ATVT  etc.  NF  =  2  dB  or  less. 


VHF  MODELS 

Kit  $44.95 

Less  Case  $39,95 

Wired  $59.95 


Antenna 

Receive 

Input  Range 

Output 

2d-32 

144-148 

50-52 

2B-30 

50-54 

144*148 

144-146 

28-30 

145-147 

28-30 

144*1 44.4 

27-27.4 

146-140 

28-30 

144-148 

5f>54 

220-325 

2a -30 

220-224 

144-148 

222-226 

144-148 

220-224 

50-54 

222224 

28-30 

UHF  MODELS 

Krt  $54.95 

Less  Case  $49.95 

Wired  $74.95 


432-434 
435-437 
432-435 
432-436 
439,25 


26-30 

28-30 

1434*148 

50-54 
61.25 


SCANNER  CONVERTERS  Copy  72-76,  1  35- 
1 44,  240-270,  400-420,  or 806*894  MHz  bands 
on  any  scanner.  Wired/tested  Only  $79.95. 

SPECIAL  FREQUENCY  CONVERTERS  made 
to  custom  order  $1 1 9.95.  Call  for  details. 


SAVE  A  BUNDLE  ON 
VHF  FM  TRANSCEIVERS! 


FM-5  PC  Board  Kit- ONLY  $159.95 

complete  with  controls,  heatsink  etc. 

10  Watts,  5  Channels,  for  6M*  2M,  or  220 


Cabinet  Kit  complete 
with  speaker,  knobs, 
connectors,  hardware. 
Only  $59.95 


While  supply 
lasts,  get  $5995 
cabinet  kit  free  when 
you  buy  an  FM*5  Transceiver  kft. 
Where  else  can  you  get  a  complete  transceiver 
for  only  $159.95? 


Call  or  Write  for  FREE  CATALOG 

(Send  $1.00  or  4  IRC'c  for  overseas  mailing) 
Order  by  phone  or  mail  •  AddS2S&  H  perorder 
(Electronic  answering  service  evenings  &  weekends) 
Use  VISA,  MASTERCARD,  Check,  or  UPS  COD. 


For  SSB,  CW,  ATV,  FM,  etc.     Why  pay  big 
bucks  for  a  muiti  mode  rig  for  each  band?  Can 
be  linked  with  receive  converters  for 
transceive  2  watts  output. 


For  VHF, 
Model  XV2 
Kit  $79,95 
Wired  S1  19.95 
{Specify  band) 


Exciter 
Input  Range 

28-30 

20-29 

28-30 
27-27.4 

28-30 

50-54 
144-146 

50-54 
144-146 


Antenna 
Output 

144-146 

145-146 
50-52 

144-144.4 
220-222 
220-224 

50-52 
144-148 

28-30 


For  UHF. 
Model  XV4 
Kit  $99,95 
Wired  $149.95 


28-30 
2  8-30 
50-54 
61,25 

144-146 


432-434 
435-437 
432-436 
439-2S 
432-436* 


'Add  $35  for  2M  input 


For  limited  time, 
buy  a  transmit  converter 
above  with  4CV45W  PA 
(SI  29.95)  and  get  $39.95 
cabinet  FREE 


LOOK  AT  THESE 
ATTRACTIVE  CURVES! 
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HRA-432,  HRF-432 


miromcs,  inc. 

65-WMOUL  RD.  •  HILTON  NY  14468 

Phone:  716-392-9430 

Hamtronics  -  is  a  registered  trademark       ^33 


For  years,  Hamtronics  * 

Modules  have  been  used  by 

individual  hams  and  manufac* 

turers  to  make  repeaters.  Now,  in 

the  Hamtronics  tradition  of  top  j| 

quality  and  superb  value,  we  are  proud 

to  offer  a  complete  repeater  package. 


JUST  LOOK  AT  THESE  PRICES! 


€M,2M,220 
440 


Wired/Tested 

$745 
$795 


Bom  kit  ana  wtted  units  am  comptota  *ttti  alt  pans,  moOvtes,  hartfwam.  and  crystals 

CALL  OR  WRITE  FOR  COMPLETE  DETAILS- 

Also  available  for  remote  site  finking/crossband  &  1QM. 


FEATURES: 

•  SENSITIVITY  SECOND  TO  NOME;  TYPJCALLY 
0.15  uV  ON  VHF,  0.2  uVON  UHF. 

•  SELECTIVITY  THAT  CANT  BE  BEAT!  BOTH 

8  POLE  CRYSTAL  FILTER  &  CERAMfC  FILTER  FOR 
GREATER  THAN  100  dB  AT  ±  12KHZ.  HELICAL 
RESONATOR  FRONT  ENDS.  SEE  R144,  R220, 
AND  R45t  SPECS  IN  RECEIVER  AD  BELOW, 

•  OTHER  GREAT  RECEIVER  FEATURES:  FLUTTER* 
PROOF  SQUELCH,  AFC  TO  COMPENSATE  FOR 
OFF-FREQ  TRANSMITTERS.  SEPARATE  LOCAL 
SPEAKER  AMPLIFIER  &  CONTROL. 

•  CLEAN,  EASY-TUNE  TRANSMITTER;  UP  TO  20  WATTS  OUT. 


HIGH  QUALITY  MODULES  FOR 
REPEATERS,  LINKS,  TELEMETRY,  ETC. 


INTRODUCING  — 
NEW  1 983  RECEIVERS 


Rt  44  Shown 


R1 44/R220  FM  RCVRS  for2M  or  220  MHz. 
0.1  SuVsens.;  8  pole  xtal  filler  &  ceramic  filter 
tn  K  helical  resonator  front  end  for  exceptional 
selectivity  (curves  at  left).  AFC  incL,  xtal  oven 
avail.  Kit  only  $11 9.95 

R451  FM  RCVR  Same  but  foruhf.  Tuned  line 
front  end,  0,2  uV  sens.  Kit  only  $11 9.95, 

R76  FM  RCVR  for  10M,  6Mt  2M,  220,  Or 
commercial  bands.  As  above,  but  w/o  AFC  or 
net  res.  Kits  only  $109.95. 
Also  avaif  w/4  pole  filter,  only  $94.95/  kit. 


R1 1 0  VHF  AM  RECEIVER  kit  for  VHF  aircraft 
band  or  ham  bands.  Only  $84.95. 

R1 10  UHF  AM  RECEIVER  for  UHF  uses, 
including  special  296  MHz  model  to  hear 
SPACE  SHUTTLE  Kit  $94.95, 


HELICAL  RESONATOR  FILTERS  available 
separately  on  pcb  w/connectors. 

HRF-144for  143-150  MHz  $34.95 
HRF-220  for  21 3-233  MHz  $34,95 
HRF-432  for  420-450  MHz      S44.95 

(Sat  Mhcthity  curves  at  left) 


COR  KITS  With  audio  mixer  and  speaker 
amplifier.  Only  $29.95, 

CWID  KITS  158  bits,  field  programmable, 
clean  audio.  Only  $59,95. 


A1 6  RF  TIGHT  BOX  Deep  drawn  alum,  case 
with  tight  cove  rand  no  seams.  7x8x2  inches. 
Only  $18.00, 


TRANSMITTERS  AND 
ACCESSORIES 


T51  VHF  FM  EXCITER  for  10M,  6MP  2M, 
220  MHz  or  adjacent  bands.  2  Watts  contin- 
uous. Kits  only  $59.95 


T451  UHF  FM  EXCITER  2  to  3  Watts  on  450 
ham  band  or  adjacent.  Kits  only  $69.95. 

VHF&  UHFLINEAR AMPLIFIERS.  Use on 

either  FM  or  SSB.  Power  levels  from  1 0  to  45 
Watts  to  go  with  exciters  &  xmtg  converters. 
Kits  from  $69.95. 


amlronics 


INTRODUCING  SONY'S  NEW  DIGITAL 
a^         DIRECT  ACCESS  RECEIVER! 


Revolutionary 
Instant  Access  Digital 
Shortwave  Scanner 

•  Continuous  Scanning  of  LW,  MW.  SWT  &  FM  Bands 

•  Instant  Fingertip  Tuning  — No  More  Knobs! 

•  6  Memories  for  Any  Mode  {AM.SSB/CW,  &  FM) 

•  Dual  PLL  Frequency  Synthesized  — No  Drill! 


A  WHOLE  NEW  BREED  OF  RADIO  IS  HERE  NOW!  No  other 
short  wave  receiver  combines  so  many  advanced  features  for 
both  operating  convenience  and  high  performance  as  does  the 
new  Sony  1CF-2001  Once  you  have  operated  this  exciting  new 
radio,  youll  be  spoiled  forever'  Direct  access  tuning  eliminates 
conventional  tuning  knobs  and  dials  with  a  convenient  digital 
keyboard  and  Liquid  Crystal  Display  (LCD)  for  accurate  frequen- 
cy readout  to  within  1  KHz-  Instant  fingertip  tuning,  up  to  8 
memory  presets,  and  continuous  scanning  features  make  the 
ICF-2001  the  ultimate  in  convenience. 

Compare  the  following  features  against  any  receiver  currently 
available  and  you  will  have  to  agree  that  the  Sony  ICF  2001  is  the 
best  value  m  shortwave  receivers  today: 

DUAL  PLL  SYNTHESIZER  CIRCUITRY  covers  entire  160  KHz  lo 
29999  MHz  band.  PLL,  circuit  has  100  KHz  step  while  PLL: 
handles  1  KHz  step,  both  of  which  are  controlled  by  separate 
quartz  crystal  oscillators  for  precise,  no-drift  tuning  DUAL  CON- 
VERSION SUPERHETERODYNE  circuiiry  assures  superior  AM 
reception  and  high  image  rejection  characteristics  The  10.7  MHz 
fF  of  the  FM  band  is  utilized  as  the  2nd  IF  of  the  AM  band  A  new 
lype  of  crystal  filter  made  especially  for  this  purpose  realizes 
clearer  reception  than  commonly  used  ceramic  filters  ALL  FET 
FRONT  END  for  high  sensitivity  and  interference  rejection.  Inter 
modulation,  cross  modulation,  and  spurious  interference  are  ef- 
fectively rejected,  FET  RF  AMP  contributes  to  superior  image  re- 
lection,  high  sensitivity,  and  good  signal  to  noise  ratio.  Both 
strong  and  weak  stations  are  received  with  minimal  distortion. 


EXTENDED  SPECTRUM  CONTINUOUS  TUNING 


A  M 


150  to  29,999  KHz  j  ff 
_ bos i&tt e&i *jd  5a  rafi 


TCKT 


FM 

76  to  108 

MHz 


v  $1 9995 


plus 

S5.00 


(NOW  IN  STOCK)  shipping 


GD 

A  Enter  Button 
B  Signal  Strength 

Indicator 
C  Liquid  Crystal  Display 
D  Memory  Preset  Buttons 
E  Antenna  Adjustment 

Dial 


0 


F  SSB^CW  Compensator 

G  Execute  Bar 

H  Manual  Tuning  Buttons 

I  Scan  Button 

J  Hlgh/Low  Limit  Buttons 


L 


OPERATIONAL  FEATURES 
INSTANT  FINGERTIP  TUNING  with  ihe  calculator-type  key  board 
enables  me  operaior  to  have  instant  access  to  any  frequency  In 
Ihe  LW,  MW,  SW,  and  FM  bands  And  Ihe  LCD  digital  frequency 
display  confirms  the  exact,  drift  free  signal  being  received. 
AUTOMATIC  SCANNING  of  the  above  bands.  Continuous 
scanning  of  any  desired  portion  of  the  band  is  achieved  by 
selling  the  *"L|**  and  "L2"  keys  io  define  the  range  to  be  scanned 
The  scanner  can  stop  automatically  on  strong  signals,  or  il  can 
be  done  manually.  MANUAL  SEARCH  is  similar  to  ihe  manuat 
scan  mode  and  is  useful  for  quick  signal  searching.  The  lUP"1 
and  "DOWN"  keys  let  the  luner  search  for  you  The  "FAST"  key 
increases  the  search  rate  for  faster  signal  detection  MEMORY 
PRESETS.  Six  memory  keys  hold  desired  stations  tor  instant 
one-key  tuning  in  any  mode  (AM.  SSB/CVV.  and  FM).  and  also,  the 
"L^  and  "L^*1  keys  can  give  you  two  more  memory  slots  when 
not  used  for  scanning.  OTHER  FEATURES:  Local  normal.  DX 
sensitivity  selector  for  AM;  SSB/CW  compensator  90  mm,  sleep 
timer;  AM  Ant.  Adjust. 


SPECIFICATIONS 
CIRCUIT  SYSTEM:  Fm  Superheterodyne:  AM  Dual  conversion 
superheterodyne,  SIGNAL  CIRCUITRY:  4  IC  s,  11  FEXs,  23 
Transistors.  16  Diodes  AUXILIARY  CIRCUITRY:  5  fCs  1  LSI,  5 
LED%  25  Transistors,  9  Diodes  FREQUENCY  RANGE:  FM 
76  108  MHz;  AM  150-29,999  KHz.  INTERMEDIATE  FREQUENCY: 
FM  10.7  MHz.;  AM  1st  66.35  MH2.t  2nd  10.7  MHz.  ANTENNAS:  FM 
telescopic,  ext.  ant.  terminal;  AM  telescopic  built-in  ferrite  bar, 
ext.  ant.  terminal.  POWER:  4  5  VDO120  VAC  DIMENSIONS:  121* 
(W)  X  2**  (Hi  X  6**  <0}  WEIGHT:  3  lb.  15  OZ.  (18  kg) 


iamsa<j    the  first  name  in  Counters ! 


PRJtJJ, 

rTWwmrtLtiffirw«rpit»     tU«W 
CTD  KiL  W  tag  p*ni  t  v 

«(  |  AC  •a^*'  l  ** 

f.  t*tim*t  hi  hat  nw  *  H 


9  DIGITS  600  MHz 


The  CT-90  is  the  roost  versatile,  feature  packed  counter  Available  f«r  less 
thanS300.00t  Advanced  design  features  include,  three  selectable  gite  times, 
nine  digits,  gate  indicator  and  a  unique  display  hold  function  which  holds  the 
displayed  count  after  the  input  signal  is  removed  Also,  a  J  OmHz  TCXO  time 
base  it  used  which  enables  easy  rero  beat  calibration  checks  against  WW V 
Optimally:  an  internal  mead  ban  er>  pact  eitemaJ  time  base  input  and  Micro 
power  high  stability  crystal  oven  time  base  we  available  The  CT  90, 
performance  you  can  count  on! 


$129^ 

w    ""^  WIRED 


SPECIFICATIONS 


Range 
Sensitivity: 

Restitution; 


Display: 
Time  base 

Power 


20  Hi  to  600  MHi 

Less  than  JO  MV  to  I  50  MM/ 

Less  than  50  MV  to  500  MH* 

0.1  Hi  (10  MHi  range) 

1.0  He  (60  MHi  range) 

10,0  Hr  <600  MH»  range) 

9  digits  0  4"  LED 

Standard  10000  mm  1-0  ppm  20-40  C 

Optional  Micro-power  overH)  I  ppm  30-40" C 

13-15  VAC®  250  ma 


7  DIGITS  525  MHz  $99 


■5fEUm-ATlQNfr 


Range 
Sensiuvuy: 

Resolution, 


Display: 
Time  base 
Power 


20  Hi  to  525  MHi 

Less  than  50  MV  to  J 50  MH; 

Less  than  150  MV  to  500  MHi 

JO  Hl<5  MHi  range) 

10.0  Hi  {50  MHz  range) 

100.0  Hi  (500  MHz  range) 

7  digits  0  4"  LED 

1.0  ppfB  TCXO  2O40*C 

12  VAC  fe  250  ma 


WIRED 


The  CT-70  breaks  the  price  barrier  on  lab  qualu>  frequency  counters 
Dehiie  features  such  as;  three  frequency  ranges-  each  with  pre-  amp fifrcatkm. 
dual  selectable  gate  times,  and  gate  activity  indication  make  measurements  a 
snap,  The  Wide  Frequency  range  enables  you  to  accurately  measure  signals 

from  audio  thru  UHF  with  I  0  ppm  accuracy  ■  that's  .0001%!  The  CT-70  is 
the  answer  to  all  your  measaremeni  needs,  in  the  field,  lab  or  ham  shack. 


PRICES: 

CT-70  word,  1  yearwarranty  S99.95 
CT-70  Kit  90  day  pans  war 

rainy  84,95 

AC- 1  AC  adapter  3,95 
BP-1  Nicad  pack  +  AC 

adapter/charger  12,95 


7  DIGITS  500  MHz  $79  95 


WIRED 


PRICES 

MINI  100   wired    J    year 

warranty 

AC  Z  Ac  adapter  for  MINI- 

100 

BP-Z  Nicsd  pack  and  AC 

adapter/  charger 


Here's  a  handy,  general  purpose  counter  thai  provides  moat  counter 
functions  at  an  unbelievable  price.  The  MINI- 1 00  doesn't  have  the  Ml 
frequency  range  or  input  impedance  qualities  found  in  higher  price  units,  but 
for  basic  RF  signal  measurements;  it  can't  be  bead  Accurate  measurements 
Can  be  made  from  1  MHz  all  the  way  up  to  5  00  MHi  with  excellent  sensitivity 
throughout  the  range  and  the  two  gate  times  let  you  select  the  resolution 
desired.  Add  the  nicad  pack  option  and  the  MINI- 1 00  makes  an  ideal  addition 
to  your  tool  boa  for  "in- the- field'  frequency  checks  and  repairs. 


SPECIFICATIONS 


Sensitivity 
Resolution. 

Display 
Time  base: 
Power 


1  MHi  to  500  MHi 
Less  than  25  MV 
100  Hi  (slow  gate} 
1.0  KHi  (fast  gate) 
7  digits,  0.4"  LED 

2  0  ppm  20-40*  C 
5  VDC  $  200  ma 


DIGITS  600  MHz  $159 


WIRED 


SPECIFICATIONS: 

Range 

20  H*  io  600  MHi 

Sensitivity 

Less  than  25  mv  to  1 50  MHi 
Less  than  150  mv  loftOG  MH; 

Resolution, 

1.0  Hi  160  MHi  range} 

10.0  Hi  (600  MHi  range) 

Display- 

8  digits  0  4    LED 

Time  base 

2.0  ppm  20-40  C 

Power 

110  VAC  or  12  VDC 

-"■fi  , 


The  CT-50  is  a  versaiile  lab  bench  counter  thai  will  measure  up  to  600  MHz 
with  8  digit  precision.  And,  one  of  its  best  features  it  the  Receive  Frequency 
Adapter,  which  turns  the  CT-50  into  a  digital  readout  for  any  receiver.  The 
adapter  is  easily  programmed  (or  any  receiver  and  a  simple  connection  to  the 
receiver's  VFO  is  all  thai  u  required  for  use.  Adding  the  receiver  adapter  in  no 
way  limits  the  operation  .r  the  CT-50,  the  adapter  can  be  conveniently 
switched  on  or  off.  The  CT-50*  a  counter  thai  can  work  double- duty! 


PRICES 

CT-50  wt  red.  I  year  warranty 

CT-50  Kir.  90  day  pan* 

warranty 

RA-1.  receiver  adapter  kit 

RA-I  wired  and  pre-  program- 

med  (send  copy  of  receiver 

schematic) 


S15995 

119  95 
14,95 


29,95 


ini't 


DIGITAL  MULTIMETER  $99fIRED 


PRICES: 

DM-700  wired  1  year  warranty 

$99  95 

DM- 700  KiL  90  day  parts 

warranty 

79  95 

AC-1.  AC  adaptor 

3  95 

BP-J,  Nkad  pact  +AC 

adapter  charger 

1995 

MP-1,  Probe  kit 

295 

The  DM-7G0  offers  prolcuittma]  quality  performance  *it  a  hobrryisr  price. 
Feature  include;  26  different  range*  and  5  functions,  all  arranged  in  a 
canvf-nirnt,  e»Y  rci  i»ir  format  Mrasiirtmrhts,  arc  dtipbyrJ  un  a  large  IW 
Jtgrr.  '"  mrh  LED  readout  wtrh  aummanc  decimal  placement,  automatic 
polar  itv ,  overrange  indication  and  <  iver  load  protection  up  to  1 2  50  volts  Oft  all 
range*,  making  h  virtual!  v  gool -proof*  The  DM '700  looks  great,  a  haAuWHmc. 
jet  black,  rugged  ABS  case  with,  convenient  retractable  till  bail  makes  it  *n 
iJcal  ^JdifKio  to  anv  shop- 


SPECIFICATIONSc 

DO  AC  vote 

IOOuV  to  1  KV.5  ranges 

DC7AC 

current 

0. 1  uA  to  2.0  Amps,  5  ranges 

Resistance 

0J  ohms  to  20  Megohms;  6  ranges 

Input 

unpedajice 

10  Megohms.  DO  AC  volts 

Accuracy 

0.1%  bask  DC  volts 

Powet 

4   C  cells 

AUDIO  SCALER 


For  high  resolution  audio  measurements,  multiplies 
UP  in    frequency. 

•  Great  for  PL  tones 

•  Multiplies  by  10  or  100 

•  0.01  Hi  resolution! 

S29.95  Kit      S39  95  Wired 


ACCESSORIES 

Telescopic  whip  antenna    BNC  plug  , -  -  - S  7,95 

High  impedance  probe,  light  loading                                   15.95 

Low  pass  probe,  for  audio  measurements 15  95 

Direct  probe,  general  purpose  usage                                -  -  - 1 3-95 

Till  baa  for  CT  70.  90,  MINI- 100                           3.95 

Color  burst  calibration  unit,  calibrates  counter 

■gainst  color  TV  signal , 14.95 


COUNTER  PREAMP 

For  measuring  extremely  weak  signal*  from  10  to  L000 
MHl   Smalt  sire,  powered  by  plug  TTansfejrmeT-mcluded- 

•  Flat  25  db  gain 

•  BNC  Connectors 

■    Great  for  sniffing  RF  with  pick  up  loop 
J34,95  Kit     $44  95  Wired 


V/SA 


f amsey  electronics,  inc. 

2575  Baird  Rd.  Penfield,  NY  14526 


S  62 


PHONE  ORDERS 
CALL  7I*-58M950 


Wta    r*     -r*    O#Jq-»0l    tiym    for     <«^wnd.      Arid     i  '■       for     ihipp.nq 
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DEALER  DIRECTORY 


Culver  City  CA 

fui\\  ElcrlmriHS,  ^19  VpnHiilii  Blvd,.  Culver 
City  CA  IW23I),  390-8003.  Trade  4GM88A  San 
DJqp   S27  5732  <  Rem  pNV}, 

FuitanjCA 

Complett-  Una  feDQtl,  HhiTto.  Tea  Tec. 
HirH^i.  Cubit-.  Uinmr.  mw*  4U0O  vfertnuur  jirwl- 
ucti  for  bolibyiil,  lechnkiart.  cxpcrniHtiter.  Al» 
CB  mho.  lamlrr*  ►bik  FunUfu  tJcctnmk^  Sttt 
Sk™  Ave.  hnum  CA  WEEK,  822-7710. 

New  Castle  DE 

t-'w-'ton  A i il J !■  iTized  Dealtrl  \hhii,  ICOM,  'IVn 
Tec,  KDK,  A/Hi -ii,  AJEIA.  KnriLrrHi|ca.  Smll'v  Kull 
Line  nf  Vt ti  ■iittv  \u  5u)i^  "I'm  tn  DtKiuarr 
'  Ua  mile  r  itf d"  I-9S.  Deljw4in'  AniaLetir  Snpnh 
71  McKtim  Kind.  Sew  Cvtfe  DE  19720 
358-7758. 

San  Jose  CA 

Ray  area>  w»«i  Amsteot  Harf*n  store,  Sr*t  & 
qae4  AmalTOT  fiodw  salt*  fl(  rn  ififc    Wr  Itatiih 

Kenwood.  ICOM   Azdni.  Ymw,  T«3wTre, 

lit  Ac  mam  rn.irr    Stutter  Hud  In.  Inc.  KITS  So. 

WkM-um  Ave,  Sun  ]me  CA  BS1S8,  998-1103. 


Smyrna  GA 

>Tiur  Krnvn**L  Yacni,  ICOM    Drukc  i*mi 
utber  amsleur  ocKik^  etinv  a  BottVTwu- 

Wat  Radio.  2$tt  N_  AiLmiu  Rd  ,  Smyrna  GA 
432-W06 


Preston  Il> 

RjJtt  WB7BVZ  hm  IhL-  1  Jifjjral  Stuck  af  Amjili  ui 
CfiAr  in  the  hntjnijnnntaiu  WiM  nod  I  In-  |li--i 
I'm<tv  f.ljiH  nit:  [m  ,tJI  mum  hum  JLtvdh,  Rim 
Distributing  78  So.  Stati-.  I'mhm  II)  K32M, 
^2-0830. 


Dloomin0on    II. 

HOIIN  TOWERS -Lar^F  *uei  pirn  all  L\  \R 
CO  ROUS  ftnm  avaiLd*   ft*  tart  drop  *rwjv 
menii.  \\  hjit^ik  prices  Id  afl  iner*   Aim  «hnk 
ude  iJtstnUniur  lur  Antenna  ^prculnis.  Rcgem  j 
Mid  Mlbon.  I  lUl  B*dio  3S(13  f ; .  t:  Hoad  Bi^a  1 405 , 
ILI.^mbifiicm.  Jl  M701  (tGl-SUl 

IVrrc  Haute*  IN 

T  >Mir  hiini  lu'mi^iurtcr^lm-wtfil  it>  rlli' lirurl  n|  *li> 
midwest    Homier  Lkttmnkv  \m..  '9  Mcadou-* 
Center.  P.O.  Rot  J300T  Ttfrr  lUute  IN  47**11, 
238*1455. 

Litdettm  MA 

The  Belwblr  Ham  Sot*  Ssrn  mg  N  t  Full  line  .►« 
It  .OM  fif  kmM-tiud.  Ymsu  HT*.  Dmle,  Dawm. 
h&W  iirrTwjrta,  Curtis  &  Ttbc  keyer*.  t.jirvrii 
HoiUrr ,  T«4r*/Hy -Coin  pn pdiii  ■( ■>   Mi razv  nrajM 
Affron  P.S.,  Alph*  Dcit*  pcatottms,  AHRI.  A 
I-.  ii  ■  r>  -:  -    in\triH%cirm  aicR,  WbteUfsr  radar  dttrs 
UiT\.  Full  liiif  d  njiLi  Retina?     I  F.l  -COM  fcllec- 
tnink'  OimmuiibL^ltiDcu  &7S  Creal  Rd.  {Hi.  II!li. 
I  .mletnn  MA  «Ntt),  6t7-48S44«lf3&»0- 

Ann  Afhor  Ml 

See  tu  fw  pendiHrti  likp  Tt^i  Tee,  BL  L  Drake, 
DniTrrai  «nd  ifion\  more  Otten  Motidav  ihn>»Ji;li 
Sfttunbv.  OBI)  n.  ITS)  WB8VCB.  WBM  \i  I 
WIXSOKN  and  WBRF  rw  li.nt!  4m  niuntee.  Pur- 
clvas*;  Radi"  Supplv.  ;J5"  F„  ltw>vrf  Ave..  Ann  Af- 
liitf  Ml  -IHI04,  finfi.8e9B* 

Hudson  Nil 

Nrwi  Fni^JAiid  i  Ih^nbulor  iiwl  Authorized 
virr  Ontif  Irir  «U  \1ih-f  AmattiijT  Lin»    TufK 
Radio  FJcctTTifii^,  LwT.  61  l^wtil  RoaeL  H« 
SH  03051.  883-5006. 


Somerset  NJ 

Ntrw  J^  mrj  **  only  facrU^v-iiiJihiitizt-iJ  K  :<  >M  and 
Vecsii  rliMrlbutor    LargB  inventorv  ui  new  and 
H«d  v|Xi-luls    Merit  IHii|nr  IiMjuU  in  jtoek.  I 
pk  i.   i  r.iu'  (Uitifa4-ilit!.-v  Bodim  t  iifimitcd,  1760 
Eastern  Avenue.  P.O.  Ben  347,  Somcrsl  S J  08873. 

mfm, 

BuffaJo  m 

WESTEHN  NEW  YORK 

Niagara  Fntfirier's  muv  hill  nocking  Aniatetif 
deahft  Alwi  Sln»rHAJVf\  CB.  Scaunm.  Man  lie. 
Carnnjrrcml.  OfHTshnu  'lf.|"Jn>K  It^ilnrlng  K-n 

wfjnd  I  Ljihtim..  Towett,  Antennas,  S4I1*  and 

Setvtoa.  M\  t  mini  Minimi  inn  \<  '1214  Transji  Rnad, 
W«i  S*ii*«ta  N'y.  «yi-H873, 

Amsterdam  NY 
UPSTATE  NEW  YORK 

Kenworid.  ICXKM,  Drabe.  (ihu  many  irihrr  liases, 
Amaf  nir  Dealer  Fur  mit  3S  ^carv .  AdjrondaH  ELa- 
dan  StippK.  Inc..  )V>  VVetl  Marin  Streets  Anmer- 
dam  NV  12010.  842-8350. 


Sy  racuse  -  R  c  htii1-  I;  tiea  N  Y 

FL-airrrtnu'  Kenwood:  Vaewu.  ICOM.  Dtaln,  Tvn 
Tn:,  Swan,  Dt-nTmn,  AI[>*m.  Robot.  Mil,  Tem- 
j*k  A&tmn.  kl.M.  H\  Cain.  Mcnki .  l^aratL. 
Cuanrtaft.  HusUrr.  Mini  Piudacb.  V«i  »ooH  be 
■nted  with  ri|4itprfienl  sefxnt  Badio 
World,  OoHda  Cocntv  %ir)¥»rt-TrTmm*l  Ruiid- 
ins.  Omkany  M  13414,  73B4HS4. 
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Tin  liii'^t'sl  und  besi  Ham  Slnre  In  I  In  mid  West 
[fallirinij,  i|Unlm  KtSIWCmd  [frmiucK  with  v 
Lilij  di^Uu.  Wc  sell  i»rth  the  best  A^thnrizcd 
Kctiuhihh)  Sniti  Ltii venal  Aiiulinr  KiuIhi  Inc., 
L2S0  Akta  Dr..  BevnuldttKiTp  tCalumbm)  OH 
^3068,866-4287. 

Sctanton  FA 

ICOM.  Bird.  Cofhctait.  Brrkman.  Flnir,  Lar- 
wai.  Hnstlif .  Antenna  SjuviaJiat*-.  Avttiut.  A^inU, 

Htldni.  WU\    W2VS,  1  .m.  AEA,  Vi!»r « 

Huin-ki'v.  CES,  Atnphenol,  Jwmy,  FaiUhri/Cnurl 
tT.  H6cW.  Anin'n  Shnrr  I  rtHiic  LlctlnMiif  .  I  Mil 
Craiuh Ww  St..  Scrvricn  PA  IS,t09,  :n;H11^ 

San  Antonio  TX 

Amateur*  tjjmmonal  2-hhv  VJEim;  Antenna 
Sjimalrilv,  A^Jinti.  .A/Jrli.  Bird,  Hi,-(.ain,  Van- 
danL  V  ibrnr4ev  MkDai-id.  Henri,  Cuthcnrt, 
Dieleetrte,  Hinder,  ICOM,  MFJT  N^.  Shurt, 
Cubir.  Ttin[*>,  Ttn- 1 "  hhJ  <Mbm  Appliatm r<k 
Equq}inDnt  Co.,  Inc.  2:117  \  anoc*  jack^ *i  Road, 
Sao  Aniimki  TX  7821 3.  734-77D3. 
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A  =  Next  higher  frequency  band  may  also  be  useful 
B  =  Difficult  circuit  this  period. 

First  letter  =  night  waves*  Second  =  day  waves. 

G  =  Good,  F  =  Fair,  P-  Poor.  *  =  Chance  of  solar  flares. 

#  =  Chance  of  aurora. 
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Join  the  computer  revolution  in  Amateur  Radio  with  the  Computer  Aided  Transceiver 

. . .  the  new  FT-98Q  from  Yaesu  Electronics! 


8-Bit  microprocessor  for  greater  operating  flexibility. 

High-voltage,  all  solid  state  transmitter  PA  for  excellent 
linearity. 

Keyboard  entry  of  frequencies  into  any  of  twelve  independent 

VFO/memory  registers. 

Amateur   band   transmit   plus   general    coverage  receive 

capability. 

Full  CW  break-in  with  quiet  solid  state  switching. 

CW  Spot  switch  on  front  panel. 

Digital  frequency  display  with  resolution  to  10  Hz.  Digital 
read erboard -type  coarse  frequency  sub-display. 

Keyboard  entry  of  sub-bands  for  Novice,  General,  or 
Advanced  Class  operators.  Separate  sub-bands  may  be 
programmed  on  each  memory, 

Up/Down  scanning  plus  instant  15  kHz/step  QSY  from  front 
panel. 

SSB/CW/AM/FSK/FM  operation  built  in.  CW  and  AM  Wide/ 
Narrow  selection  using  optional  fitters. 

Wide  dynamic  range  and  noise  floor  maintenance  provided  by 
husky  front  end  design  and  IF  filter  gain  balancing. 

10  Hz  synthesizer  steps.  Quick  frequency  change  via  key- 

board  or  scanning  controls. 

IF  Notch  filter  at  455  kHz  for  interference  rejection. 


•  Audio  Peak  Filter  for  narrow  band  CW  signal  enhancement. 

•  RX  Audio  Tone  Control  for  signal  laundering  in  AF  line, 

•  Variable  IF  Bandwidth  and  IF  Shift  using  cascaded  fitters, 

•  Memory  storage  of  both  frequency  and  operating  mode, 

•  Pushbutton  Memory  Check  feature  for  verification  of  memory 
frequencies  without  actually  changing  operating  frequency  in 
use, 

•  Pushbutton  Offset  Check  feature  for  verification  of 
memory-to-VFO  frequency  difference. 

•  Variable  Pulse  Width  Noise  Blanker, 

•  IF  Monitor  with  front  panel  volume  control. 

•  RF  Speech  Processor. 

•  Dual  metering  of  VccT  Ic,  ALC,  Compression,  Discriminator 
Center,  Relative  PO,  and  SWR  (Calibrated). 

•  Selectable  AGC:  Slow/Fast/Off. 

•  Separate  RX-only  antenna  jack. 

•  Three  FSK  shifts  built  in. 

•  Optional  Electronic  Keyer  Module. 

•  Optimization  of  audio  passband  for  mode  in  useT  for  preser- 
vation of  noise  figure  with  changing  bandwidth. 

•  Computer  interface  optional  module  available  mid-1 983.  for 
remote  transceiver  control  from  personal  computer  terminal. 


For  a  detailed  brochure  covering  the  FT-980  CAT  System,  call  or  write  your  Authorized  Yaesu  Dealer. 


Price  And  Specifications  Subject  To 
Change  Without  Notice  Or  Obligation 
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YAESU  ELECTRONICS  CORPORATION,  6851   Walthall  Way,  Paramount,  CA  90723 
SU  ELECTRONICS  Eastern  Service  Ctr.,  9812  Princeton-Glendale  Rd.,  Cincinnati,  OH  45146 


(213)  633-4007 
(513)874-3100 
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Superior  dynamic  range,  auto,  antenna  tuner, 
QSK,  dual  NB,  2  VFO's,  general  coverage  receiver. 


TS-930S 

The  TS-9305  is  a  superlative,  high  per- 
formance, all- solid  state,  HF  transceiver 
keyed  to  the  exacting  requirements  of  the 
DX  and  contest  operator.  It  covers  all 
Amateur  bands  from  160  through  10 
meters,  and  Incorporates  a  150  kHz  to 
30  MHz  general  coverage  receiver  having 
an  excellent  dynamic  range* 
Among  its  other  important  features  are, 
SSB  slope  tuning,  CW  VBT,  IF  notch  filter, 
CW  pitch  control,  dual  digital  VFO's,  CW 
full  break-in,  automatic  antenna  tuner, 
and  a  higher  voltage  operated  solid  state 
final  amplifier.  It  is  available  with  or 
without  the  AT-930  automatic  antenna 
tuner  built-in. 

TS-9305  FEATURES: 

•  160-10  Meters,  with  150  kHz  30  MHz 

Kneral  coverage  receiver, 
vers  all  Amateur  frequencies  from  160-10 
meters,  including  new  WARC  bands,  on 
SSB.  CW.  FSK.  and  AM.  Features  150  kHz 
30  MHz  general  coverage  receiver.  Separate 
Amateur  band  access  keys  allow  speedy 
band  selection.  UP  DOWN  bandswitch  in 
I  MHz  steps.  A  new,  innovative,  quadruple 
"UP"  run  version,  digital  PLL  synthesized 
circuit  provides  superior  frequent         curacy 
and  stability,  plus  greatly  enhanced 
selectivity. 

•  Excellent  receiver  dynamic  range. 
Receiver  two-tone  dynamic  range,  100  dB 
typical  120  meters.  50-kHz  spacing,  500  Hz 
CW  bandwidth,  at  sensiUvlty  of  0.25  /n\ 
S/N  10  dBl.  provides  the  ultimate  in  rejec- 
tion of  IM  distortion. 

•  All  solid  state,  28  volt  operated  final 
amplifier. 

The  final  amplifier  operates  on  28  VDC  for 
lowesl  IM  distortion.  Power  Input  rated  at 
250  W  on  SSB,  CW.  and  FSK.  and  at  80  W 
on  AM.  Final  amplifier  protection  circuits 
with  cooling  fan.  SWR/Power  meter  bulk-in. 

•  CW  full  break-in, 

CW  full  break-in  circuit  uses  CMOS  logic  IC 
plus  reed  relay  for  smooth*  quiet  operation, 
Switchable  to  semi-break-in. 


*  Automatic  antenna  toner,  built-in. 

Covers  Amateur  bands  80-10  meters, 
including  the  new  WARC  bands.  Tuning 
range  automatically  pre -selected  with  band 
selection  to  minimize  tuning  time.  "AUT( 
THRU"  switch  on  front  panel. 

*  Dual  digital  VFO'S. 

10-Hz  step  dual  digital  VFO's  include  band 
information.  Each  VFO  tunes  continuously 
from  band  to  band.  A  large,  heavy,  flywheel 
type  knob  Is  used  for  Improved  tuning  ease, 
T<F,  Set  switch  allows  Tast  transmit 
frequency  setting  for  split-frequency  opera- 
tions. A— B  switch  for  equalizing  one  VFO 
frequency  to  the  other.  VFO  "Lock"*  switch 
provided.  HIT  conlroJ  for  ±9,9  kHz. 

*  Eight  memory  channels. 

Stores  both  frequency  and  band  Informa 
lion.  VFO-MEMO  switch  allows  use  of  each 
memory  as  an  independent  VFO,  [the 
original  memory  frequency  can  be  recalled 
at  will),  or  as  a  fixed  frequency.  Internal 
Battery  memory  back-up,  estimated  1  year 
life.  (Batteries  not  Kenwood  supplied). 

*  Dual  mode  noise  blanker  ( "pulse " 
or  "woodpecker**). 

NEM.  with  threshold  control,  for  pulse- type 
noise.  NIV2  for  longer  duration 
"woodpecker"  type  noise. 

*  SSB  IF  slope  tuning. 

Allows  independent  adjustment  of  the  low 
anoVor  high  frequency  slope  of  the  IF  pass- 
band,  for  best  interference  rejection,  HIGH/ 
LOW  cut  control  rotation  not  affected  by 
selecting  USB  of  LSB  modes. 

*  CW  VBT  and  pitch  controls* 
CW  Variable  Bandwidth  Tuning 
control  tunes  out  Interfering  signals.  CW 
pitch  controls  shifts  IF  passband  and  simul- 
taneously changes  the  pitch  of  the  bra  I 
Frequency.  A  "Narrow/ Wide™  filter  selector 
switch  is  provided* 

*  IF  notch  Alter, 

100  kHz  IF  notch  circuit  gives  deep, 
sharp,  notch,  belter  than  -40  dB. 

*  Audio  filter  built  in* 
Tuneable,  peak  type  audio  filter  for  CW. 

*  AC  power  supply  built-in. 

120.  220.  or  240  VAC,  switch  selected 
(operates  on  AC  only]. 

Specifications  and  prices 


•  Fluorescent  tube  digital  display. 

Six  digit  readout  to  1O0  Hz  110  Ha  modi 
liable  K  plus  digitali/ed  sub  -scale  with 
20-kHz  steps.  Separate  two  digit  indicat 
of  RIT  frequency  shift.  In  CW  mode,  d 
play  indicates  the  actual  carrier  frequei 
Of  received  as  well  as  transmitted  slgna 

•  RF  speech  processor, 

RF  clipper  type  processor  provides  high 
average  "talk-power,"  improved  intelllgib 

•  One  year  limited  warranty  on  parts 
and  labor. 

Other  features: 

•  SSB  monitor  circuit,  3  step  RF  atlenuat 
VOX,  and  100-kHz  marker, 

Optional  accessories: 

•  AT-930  automatic  antenna  tuner. 

•  SP-930  external  speaker  with  selectable 
audio  liiters, 

•  YG-45501  [500  Hz)  or  YG-455CN-I  [25( 
plug  in  CW  filters  for  455-kHz  IF. 

•  YK-S8CM  (500  Hz)  CW  plug-in  filter  for 
883-MHz  IF 

■  YK  8gA  1  i6  kHz)  AM  plug-in  filler  for 
8.83^ MHz  IF 

•  SO-1  commercial  stability  TOCO  Uempe 
lure  compensated  crystal  oscillator!. 
Requires  modifica lions, 

•  MC-60A  deluxe  desk  microphone  with 
UP/DOWN  switch,  pre-anipliller,  8-pin  p 

•  TV922A  linear  amplifier  tnot  lor  CW  9- 

■  SM-220  station  monitor  (not  forpan-adi" 

•  HS-6,  HS-5,  HS-4.  headphones. 

More  informaUon  on  the  TS-930S  ts 
Available  from  all  authorized  dealers  of 
Trio-Kenwood  Comtnuuica lions,  1111  Wei 
Walnut  Street.  Compton.  i  alilornia  9022 

KENW00C 
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